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SECTION |
INTRODUCTION

Green River Landfill, L.L.C. (GRL} is proposing 1o renew the Class V permit o construct and operate
a commerciail solid waste landfill, the “Solitude Landfill”, to be located within the boundaries of
the City of Green River, Emery County, Utah. Solitude received a Class V permit from Utah Solid
and Hazardous Waste on July 15, 2003. Since issuance of the Class V permit, the landfill was sold
as Green River Landfill, L.L.C. which entity is applying for renewal of the Class V permit. This
application for Class V permit renewal is submitted in accordance with the requirements of Rules
R315-302, R315-303, R315-308, R315-309, and R315-315 of the Utah Solid Waste Permitting and
Management Rules and the Utah Solid and Hazardous Waste Act (UCA 19-6-101 through 123).

Exhibit A of this permit renewal application contains the original permit application entitied “Class
V Landfill Application” prepared for Green River Landfill, LLC, a Utah limited liability company,
prepared by Infill Companies of Salt Lake City, Utah, dated April 2003. The original permit
application will be referenced extensively to provide much of the information required by the Utah
Solid Waste Rules. Only the information referenced Is considered a part of this application and
information presented in the text of this permmit application will take precedence and will be
considered an update o the information presented in the original (April 2003) permit application.

Page | - 1



SECTION II
PART |
UTAH CLASS | AND V
LANDFILL PERMIT APPLICATION FORM

The following pages consist of the completed Utah Class | and V Landfill Permit Application Form,

Page Il - 1



Utah Class | and V Landfill Permit Application Form

Utah Division of Solid and Hazardous Waste
Solid Waste Management Program

Mailing Address Office Location Phone (801) 538-6170
P O Box 144880 288 North 1460 West Fax (801) 538-6715
Salt Lake City, Uiah 84114-4880 Salt Lake City, Uiah 84116 wwaw deq.utah.gov

APPLICATION FOR A PERMIT TO OPERATE A CLASS | OR CLASS V LANDFILL

Please read the instructions that are found in the document, INSTRUCTIONS FOR APPLICATION FOR A PERMIT TO
OPERATE A CLASS | OR CLASS V LANDFILL. This application form shall be used for all Class | or V solid waste disposal
facility permits and modifications. Part | GENERAL INFORMATION must accompany a permit application. Part i,
APPLICATION CHECKLIST, is provided to assist applicants and, if included with the application, will assist review. Part il is
provided to assist in preparation and review of a permit application, it is not rule. The text of the rule governs all permit
application contents and should be consulted when questions arise.

Please note the version date of this form found on the lower right of the page; if you have received this form more than six
months after this date it is recommended you contact our office at (801) 538-6170 to determine if this form is still current.
When completed, please return this form and support documents, forms, drawings, and maps to:

Dennis R. Downs, Director

Division of Solid and Hazardous Waste
Utah Department of Environmental Quality
PO Box 144880

Salt Lake City, Utah 84114-4880

(Note: When the application is determined to be complete, submittal of two copies of the complete application will be
required.)



Utah Class | and V Landfill Permit Application Form
‘ Part | Géneral Information APPLICANT: PLEASE COMPLETE ALL SECTIONS.
. [J Class| . L | [J  New Application (] Facility Expansion
. Landfill Type Class V ” _APp'f?at"f" TyPe_ Renewal Application (] Modification
For Renewal Applications, Facility Expansion Applications and Modifications Enter Current Permit Number 0301
Ill. Facility Name and Location =~ '
Legal Name of Facility
Solitude Landfill
Site Address (street or directions to site) County
Approximately @ miles east of downtown in the City of Green River Emery

City Green River State Utah Zip Code Telephone
Township 21 S LRange 17 E LSection(s) 22 | Quarter/Quarter Section Quarter Section

Main Gate Latitude degrees 38 minutes 58 seconds 20 ]Longitude

degrees 110  minutes

seconds

01

42

IV. Facility Owner(s) Information

Legal Name of Facility Owner

Green River Landfill, L.L.C.

_
Address (maiing) 5 ¢ south Orange Ave, Suite 208

City South Orange

State NJ Zip Code (7079

Telephone (973) 762-6060

V. Facility Operator(s) Information

Legal Name of Facility Operator . .
Green River Landfill, L.L.C.

Address (mailing) . ,
76 South Orange Ave, Suite 208

State NJ Zip Code 07079

City  South Orange

Telephone (973) 762-6060

VI. Property Owner(s) Information

Legal Name of Property Owner R '
9 pery Green River Landfill, L.L.C.

Address (mailing) 76 South Orange Ave, Suite 208

City South Orange State NJ Zip Code 07079 Telephone (973) 762-6060
VII. ContactInformation L '

Owner Contact Marlene P. Wheaton Title Corporate Controller/Treasurer

Address (mailing) 76 South Orange Ave, Suite 208

City South Orange State NJ Zip Code 07079 Telephone (973) 762-6060

Email Address Mmwheaton@transloadamerica.com

Alternative Telephone (cell or other)

Operator Contact Marlene P. Wheaton

Title Corporate Controller/Treasurer

Adaress (mailing) 74 south Orange Ave, Suite 208

NJ 07079

City South Orange State Zip Code

Telephone (973) 762-6060

Email Address Mmwheaton@transioadamerica.com

Alternative Telephone (cell or other)

Property Owner Contact Marlene P, Wheaton

Title Corporate Controller/Treasurer

Add ili
ress (mailing) 76 South Orange Ave, Suite 208

City South Orange State NJ Zip Code 07079

Telephone (973) 762-6060

Email Address Mwheaton@transioadamerica.com

Alternative Telephone (cell or other)




Utah Class | and V Landfill Permit Appllcauon Form

Part | General Information (Continued)

Vill. Waste Types (check all thatapply) - - .| IX. Facility Area .

[X] Al non-hazardous solid waste (see R315-315- 7(3) for PCB specxal Facility Area 320 acres
requirements) OR the following specific waste types: (As Limited by Permit) Y ATBR: s —_—

Waste Type Combined Disposal Unit Monofill Unit DISPOSAN ATBA.......oooeeeeeceieeeeeeee oo ee et en e 320 acres
[J Municipal Waste O d Desi )

[J Construction & Demolition O O esign Capacity

0J Industrial O L Y@AIS.... oot 24.5

[J incinerator Ash O d

1 Animals ] O Cubic Yard 22 M

00 Asbestos 0 0 ubic Yards........ccoooooiiiiiiii s

[J PCB's (R315-315-7(3) only) O [

O Other O O TONS.coeceeeoeeeeeee e 12M

X. Fee and Application Documents

Indicate Documents Attached To This Application Application Fee: Amount $ 100 Class V Special Requirements

[X] Facility Map or Maps [X] Facility Legal Description [X] Plan of Operation [X] Waste Description [0 Documents required by UCA
Ground Water Report  [X] Closure Design Cost Estimates X} Financial Assurance 19-6-108(9) and (10)

| HEREBY.CERTIFY THAT.THIS INFORMATION AND ALL ATTACHED PAGES ARE CORRECT AND COMPLETE.

Signature of Aythqrized r gntatiy Title Corporate Contoller/Treasurer Date

By: .

Marlene P. Wheaton  By: TLA-Bale Tech LLC, its managing member Address 74 South Orange Ave, Suite 208

Name typed or printed By: Transioad America Inc., its managing member

South Orange, NJ 07079

Signature of Authorized Land Owner Representative (if applicable) Title Date
Address

Name typed or printed

Signature of Authorized Operator Representative (if applicable) Title Date
Address

Name typed or printed




SECTION i

PART Il
UTAH CLASS | AND V
PERMIT APPLICATION CHECKLIST

The following pages include the completed Utah Class | and V Permit Application Checklist as
obtained from Utah Division of Solid and Hazardous Waste. The checklist includes reference to
the locations in this permit application where each item required on the checklist is provided.
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Utah Class | and V Permit Application Checklist

Important Note: The following checklist is for the permit application and addresses only the
requirements of the Division of Solid and Hazardous Waste. Other federal, state, or local agencies may
have requirements that the facility must meet. The applicant is responsible to be informed of, and meet,
any applicable requirements. Examples of these requirements may include obtaining a conditional use
permit, a business license, or a storm water permit. The applicant is reminded that obtaining a permit
under the Solid Waste Permitting and Management Rules does not exempt the facility from these other
requirements.

An application for a permit to construct and operate a landfill is the documentation that the landfill will be
located, designed, constructed, operated, and closed in compliance with the requirements of Rules R315-
302, R315-303, R315-308, R315-309, and R315-315 of the Utah Solid Waste Permitting and
Management Rules and the Utah Solid and Hazardous Waste Act (UCA 19-6-101 through 123). The
application should be written to be understandable by regulatory agencies, landfill operators, and the
general public. The application should also be written so that the landfill operator, after reading it, will be
able to operate the landfill according to the requirements with a minimum of additional training.

Caopies of the Solid Waste Permitting and Management Rules, the Utah Solid and Hazardous Waste Act,
along with many other useful guidance documents can be obtained by contacting the Division of Solid
and Hazardous Waste at 801-538-6170. Most of these documents are available on the Division's web
page at www.hazardouswaste.utah.gov. Guidance documents can be found at the solid waste section
portion of the web page. :

Whgn,the application is determined to be complete, the original complete application_and one copy of the
complete application are required along with an electronic copy.

Part 1 Application Checklist

I. - Facility General Information

Description of ltem Location In
Document

Ia;  Information Required - All Class | and V Landfills

Corh'hpleted Part | General information Form (See form above) II-2
General description of the facility (R315-310-3(1)(b)) V-1
Le'é?al description of property (R315-310-3(1)(c)) V-1
Pror;\f of ownership, lease agreement, or other mechanism (R315-310-3(1)(c)) : V-1
Area served by the facility including population (R315-310-3(1)(d)) - V-2

If the permit application is for a class | landfill a demonstration that the landfill is

= not a commercial facility V-2

W%’ste type and anticipated daily volume (R315-310-3(1)(d)) V-2

Ib. Information Required - All New Or Laterally Expanding Class |
and V Landfills

Intended schedule of construction (R315-302-2(2)(a)) V-2

Name and address of all property owners within 1000 feet of the facility boundary

» (R315-310-3(2)(i)) Iv-3

Documentation that a notice of intent to apply for a permit has been sent to all V-3
property owners listed above (R315-310-3(2)(ii))

Name of the local government with jurisdiction over the facility site (R315-310- V-3

L 3(2)(iii))

Page 1 of 5 (rev. 9/2007)



Utah Class | and V Permit Application Checklist

l. FaC|I|ty General Information

Descnptlon of ltem Location In
Document
lc. Location Standards - All New Or Laterally Expandmg Class I
and V Landfills (R315-302-1)
Documentation that the facility has meet the historical survey requnrement of Vol

R315-302-1(2)(f)

Land use compatibility

Maps showing the existing land use, topography, residences, parks,
monuments, recreation areas or wilderness areas within 1000 feet of the

V-1 and EXHIBIT A

site boundary FIGURES
Certifications that no ecologically or scientifically significant areas or V-1
endangered species are present in site area
List of airports within five miles of facility and distance to each V-1
Geology V-2
Geologic maps showing significant geologic features, faults, and unstable V-2 through V-4
areas
Maps showing site soils V-4
Surface water V-4
Magnitude of 24 hour 25 year and 100 year storm events V-6
Average annual rainfall V-6
Maximum elevation of flood waters proximate to the facility V-6
Maximum elevation of flood water from 100 year flood for waters proximate Vob
to the facility )
Wetlands V-6
Ground water V-6
Id. Plan of Operations Requirements - All Class | And V Landfllls '
(R315-310-3(1)(e) and R315-302-2(2))
Forms and other information as required in R3315-302-2(3) including a
description of on-site waste handling procedures and an example of the Vi-1. VI-2
form that will be used to record the weights or volumes of waste received ‘
(R315-302-2(2)(b) And R315-310-3(1)())
Schedule for conducting inspections and monitoring, and examples of the forms
that will be used to record the results of the inspections and monitoring V|-2
(R315-302-2(2)(c), R315-302-2(5)(a), and R315-310-3(1)(g))
Contingency plans in the event of a fire or explosion (R315-302-2(2)(d)) VI-4
Corrective action programs to be initiated if ground water is contaminated (R315-
302-2(2)(e)) vi-4
Contingency plans for other releases, e.g. explosive gases or failure of run-off
collection system (R315-302-2(2)(f)) Vi-4
Pian to control fugitive dust generated from roads, construction, general VI-5

operations, and covering the waste (R315-302-2(2)(g))
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Utah Class | and V Permit Application Checklist

1. Facility General Information

(R315-310-4(2)(b)(ii))

Description of Item Location In
Document
Plan for letter control and collection (R315-302-2(2)(h)) VI-5
Description of maintenance of installed equipment (R315-302-2(2)(i)) VI-6
Procedures for excluding the receipt of prohibited hazardous or PCB containing
wastes (R315-302-2(2)(j)) VI-6
Procedures for controlling disease vectors (R315-302-2(2)(k)) VI-6
A plan for alternative waste handling (R315-302-2(2)(1)) VI-7
A general training and safety plan for site operations (R315-302-2(2)(0)) VI-7
Any recycling programs planned at the facility (R315-303-4(6)) Vi-8
Closure and post-closure care Plan (R315-302-2(2)(m)) Vi-8
Procedures for the handling of special wastes (R315-315) VI-8
Plans and operation procedures to minimize liquids (R315-303-3(1)(a) and (b)) VI-9
Plans and procedures to address the requirements of R315-303-3(7)(c) through (i) VI-0
and R315-303-4 i
Any other site specific information pertaining to the plan of operation required by VI-10
the Executive Secretary (R315-302-2(2)(p)) )
le. Special Requirements - New Or Laterally Expanding Class V
Landfill (R315-310-3(2))
Submit information required by the Utah Solid and Hazardous Waste Act VII-1
Subsections 19-6-108(9) and 19-6-108(10) (R315-310-3(2)(a)) i
Approval from the local government within which the solid waste facility sits VII-1
Il Facility Technical Information
Description of Iltem Location In
Document
lla. Maps - All Class | and V Landfills
Topographic map drawn to the required scale with contours showing the
boundaries of the landfill unit, ground water monitoring well locations, gas VIII-1
monitoring points, and the borrow and fill areas (R315-310-4(2)(a)())
Most recent U.S. Geological Survey topographic map, 7-1/2 minute series,
showing the waste facility boundary; the property boundary; surface
drainage channels; any existing utilities and structures within one-fourth VIil-1
mile of the site; and the direction of the prevailing winds (R315-310-
4(2)(a)(i)
Ilb. Geohydrological Assessment - All Class | and V Landfills
(R315-310-4(2)(b))
Local and regional geology and hydrology including faults, unstable siopes and IX-1
subsidence areas on site (R315-310-4(2)(b)(i))
Evaluation of bedrock and soil types and properties including permeability rates IX-2
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Utah Ciass | and V Permit Application Checklist

Il Facility Technical Information

Location In

Description of ltem
Document
Depth to ground water (R315-310-4(2)(b)(iii)) IX-2
Direction and flow rate of ground water (R315-310-4(2)(b)(iv)) IX-2
Quantity, location, and construction of any private or public wells on-site or within IX-2
2,000 feet of the facility boundary (R315-310-4(2)(b)(v))
Tabulation of all water rights for ground water and surface water on-site and within IX-2
2,000 feet of the facility boundary (R315-310-4(2)(b)(vi)) )
Identification and description of all surface waters on-site and within one mile of IX-2
the facility boundary (R315-310-4(2)(b)(vii)) :
Background ground water and surface water quality assessment and, for an
existing facility, identification of impacts upon the ground water and surface IX-3
water from leachate discharges (R315-310-4(2)(b)(viii))
Ground Water Monitoring (R315-303-3(7)(b) and R315-308) IX-3
Statistical method to be used (R315-308-2(7)) IX-3
Calculation of site water balance (R315-310-4(2)(b)(ix)) 1X-3
lic. - Engineering Report - Plans, Specifications, And Calculatlons -
All Class | and V Landfills :
Documentation that the facility will meet all of the performance standards of R315- X-1
303-2
Engineering reports required to meet the location standards of R315-302-1
including documentation of any demonstration or exemption made for any X-1
location standard (R315-310-4(2)(c)(i))
Anticipated facility life and the basis for calculating the facility's life (R315-310-
N X-1
4(2)(c)(ii))
Cell design to include liner design, cover design, fill methods, elevation of final
cover including plans and drawings signed and sealed by a professionai v
engineer registered in the State of Utah (R315-303-3(3), R315-303-3(6) and ~
(7)(a), R315-310-3(1)(b) and R315-310-4(2)(c)(iii))
Leachate collection system design and calculations showing system meets the X-1
requirements of R315-303-3(2)
Equipment requirements and availability (R315-310-4(2)(c)(iii)) X-1
Identification of borrow sources for daily and final cover and for soil liners (R315- %0
310-4(2)(c)(iv)) ]
Run-On and run-off diversion designs (R315-303-3(1)(c), (d) and (e)) X-2
Leachate collection, treatment, and disposal and documentation to show that any
treatment system is being or has been reviewed by the Division of Water X-2
Quality (R315-310-4(2)(c)(v) and R315-310-3(1)(i))
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Utah Class | and V Permit Application Checklist

Il Facility Technical Information

Description of Item Location In
Document
Ground water monitoring plan that meets the requirements of Rule R315-308
including well locations, design, and construction (R315-310-4(2)(b)(x) and X-2
R315-310-4(2)(c)(vi})
Landfill gas monitoring and control ptan that meets the requirements of X2
Subsection R315-303-3(5) (R315-310-4(2)(c)(vii))
Slope stability analysis for static and under the anticipated seismic event for the -3
facility (R315-310-4(2)(b)(i) and R315-302-1(2)(b)(ii))
Design and location of run-on and run-off control systems (R315-310-4(2)(c)(viii)) X-3
lld. Closure Plan - All Class | and V Landfills (R315-310-3(1)(h))" "~
Closure Plan (R315-302-3(2) and (3)) XI-1
Closure schedule (R315-310-4(2)(d)(i)) XI-1
Design of final cover (R315-303-3(4) and R315-310-4(2)(c)(jii)) X-1
Capacity of site in volume and tonnage (R315-310-4(2)(d)(ii)) XI-1
Final inspection by regulatory agencies (R315-310-4(2)(d)(iii)) Xl-1
fle. Post-Closure Care Plan - All Class | and V Landfills’ (R315 -310-
3(1)(h))
Post-Closure Plan (R315-302-3(5) and ( ) Xi-1
Site monitoring of landfill gases, ground water, and surface water, if required X1
(R315-310-4(2)(e)(i)) I
Changes to record of titie, land use, and zoning restrictions (R315-310-4(2)(eXii})) Xil-1
Maintenance activities to maintain cover and run-on/run-off control systems XiI-1
(R315-310-4(2)(e)(iii))
List the name, address, and telephone number of the person or office to contact XlI-1
about the facility during the post-closure care period (R315-310-4(2)(e)(vi))
lif. Financial Assurance - All Class | and V Landfills (R315-310-
3(1)(0) -
Identification of closure costs including cost calculations (R315-310-4(2)(d)(iv)) il 1
and (R315-302-2(2)(n)) o
Identification of post-closure care costs including cost calculations (R315-310- Xill-1
4(2)(e)(iv))
Identification of the financial assurance mechanism that meets the requirements
of Rule R315-309 and the date that the mechanism will become effective Xill-3
(R315-309-1(1))
NAALLASWS-Form\Permn Application forms\2007_Class_]_and_V_application_and_checkhst.doc
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SECTION IV

PART Nl
I. FACILITY GENERAL INFORMATION - INFORMATION REQUIRED

Completed Part | General information Form
The part | general information form is completed and is provided in Section il of this document.
General description of the Facility (R315-310-3(1)(b))

The Solitude Landfill will be located on approximately 320 acres of privately owned land located
in Section 22, Township 21 South, Range 17 East, Salt Lake Base and Meridian. It is bordered on
all sides by undeveloped land. Figure 1, Exhibit A shows the general location of the site. Within
the site boundaries are three proposed disposal areas and associated access roads.

Land use zoning of the site and of the properties adjacent to the landfill boundary are designated
industrial. The landfill site will be surounded by at least a 4-strtand barbed wire security fence,
phased in place as landfill expansion occurs. Access to the facility will be gated to inhibit
unauthorized entrance when the landfill operator is not present.

Legal description of property (R315-310-3(1)(c)
The legal description of the property as provided on the Quit-Claim Deed is as follows:

The North half of the Northwest guaner, the Southeast quarter of the Northwest quarter, the South
half of the Northeast quarter, the Northeast quarter of the Southwest quarter, and the North half
of the Southeast quarter of Section 22, Township 21 South, Range 17 East, Salt Lake Base and
Meridian, together with ail mineral, oil and gas rights, said rights and reservations not being subject
to the following:

Subject to City and/or County taxes and Assessments, not delinquent, Easements, Rights-
Of-Way, Covenants, Condifions, and Restrictions now of record.

The facility is not yet constiucted with a perimeter fence and entry gate. The current approved
location of the proposed access road, however, will provide for an entry gate at about Latitude
N 38°58.517' and Longitude W 110°02.194". A map of the proposed facility site is provided as
Figure 1 in Exhibit A. Aland use and zoning map of the surrounding areas, as provided by the City
of Green River, is located in Exhibit B. The facility is located in an area zoned as -3, heavy
industrial, which includes state permitted waste dumps and landfills under the permitted and
condifional uses.

Proof of ownership, lease agreement, or other mechanism (R315-310-3(1)(c)
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The proof of ownership is provided in Exhibit A, Appendix A - Proof of Ownership W/lLegal
Description in the criginal permit application document.

Area served by the facility including population (R315-310-3(1)(d))

The area served is expected to include municipal and non-municipal entities within and outside
the State of Utah generating non-hazarsous waste meeting the restrictions defined for class V
landfills. Entities outside the State of Utah are expected 1o include most of the western states,

Since this facility is owned and operated as a commercial landfill, the population served will vary
depending on the municipal and non-municipal entities served.

If the permit application is for a class | landfill a demonstration that the landfill is not a
commercial facility

The permit application is for a class V landfill, therefore, no demonstration is provided.
Waste type and anticipated daily volume (R315-310-3(1)(d))

The facility will be a commercial non-hazardous solid waste disposal facility used for disposal of
municipal solid waste and other non-hazardous solid waste as defined by R315-301-2(11), not
otherwise limited by rule or by the solid waste permit for disposal. It is anticipated that the facility
will initially dispose of approximately 130,000 tons per year and may increase to approximately
300,000 to 750,000 tons per year depending on potfential waste sources. Assuming
approximately 286 days of operation per year (5.5 days per week average and 52 weeks per
year), daily volumes are estimated to be about 450 tons per day initially with a potential of 1,050
to 2,620 tons per day. _

Intended schedule of construction (R315-302-2(2)(a))
Table V-1 presents the proposed schedule of general site construction, and construction of the

first landfill area. Rail access is not expected to be constructed until such time as waste volumes
makes rail construction feasible or becomes necessary to meet the demands of waste clients.
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TABLE IV-1
SCHEDULE OF CONSTRUCTION

Anticipated Start

Construction Activity

Anticipated Completion

Notice + 60 days

Construction Staking

Notice + 80 days

Notice + 90 days

Construction of Initial Disposal Area

Notice + 130 days

Noftice + 90 days

Access Road Construction

Notice + 130 days

Notice + 90 days

Security Fences and Gates

Notice + 130 days

Notice + 150 days

Begin Facility Operations

na

Noftice + 130 days

Operations Building

na

Landfill construction will be phased to meet disposal volume needs based on confractual
obligations with municipal and other clients. I is expected that baled waste and compacted
waste will be placed in separate landfill areas for better management of wastes and to better
utilize the advantages of the baling technology.

Name and address of all property

3(2)M)

owners within 1000 feet of the facility boundary (R315-310-

Property owners within 1000 feet of the facility boundary include the following:

U.S. Depanment of the Interior
Bureau of Land Management (BLM)

Utah State Office
440 West 200 South
Suite 500

Sait Lake City, Utah 84101

U.S. Department of the Interior
Bureau of Land Management
Canyon Country District Office

(Moab Field Office)
82 East Dogwood
Moab, Utah 84532

State of Uiah

School and Institutional Trust Lands Adminisfration (SITLA)

675 East 500 South
Suite 500

Salf Lake City, Utah 84102
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Documentation that a notice of intent to apply for a permit has been sent to all property
owners listed above (R315-310-3(2)(ii))

Notice of intent is provided in Exhibit C.

Name of the local government with jurisdiction over the facility site (R315-310-3(2)(iii))
Local government with jurisdiction over the facility is:

The City of Green River

460 East Main Street

P.O. Box 620
Green River, Utah 84525
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SECTION V

PART i
l. FACILITY GENERAL INFORMATION - LOCATION STANDARDS (R315-302-1)

Documentation that the facility has met the historical survey requirement of R315-302-1(2)(f)

A historical survey was completed by Montgomery Archeological Consuliants in March 2008. The
report providing the results of the survey as submitted to the State Historic Preservation Officer is
provided Exhibit D of this permit application. The historical survey was sent to the state historic
preservation officer at the Utah State Historical Society on March 20, 2008, According fo the
report submitted, there were three new sites identified and “All three historic sites are
recommended ineligible for inclusion in the National Register of Historic Places (NRHP). These
include a historic oil well with associated trash scatter, a trash scatter associates with oil and gas
exploration, and another trash scafter associated with cattle ranching. These sites are not
associated with persons or events that are significant within history, nor do they retain structural
integrity or possess the capacity to yield additional information that would be important 1o the
history of the areq.”

Land use compatibility

The site is particularly suited for a landfill due to its remote location, small amount of annual
precipitation of 6.34 inches and estimated annual evapotranspiration of 60.2 inches (Exhibit E),
low-permeable bedrockimmediately below the site, the considerable depth to groundwater and
the poor quality of groundwater. The site, and the area surrounding the site, are not used for
agriculture due to the lack of water and the poor soil and vegetative conditions.

Site compliance with the location standards set forth in R315-302-1(2) are as follows:

° The site is not located within 1000 feet of any of the following:
. national, state, county, or city park, monument, or recreation areq;
. designated wilderness or wildermness study areaq;
. wild and scenic river areqs;
. lakes of reservoirs;
. ecologically and scientifically significant natural areas, including wildiife
management areas and habitat for threatened or endangered species;
. farmland which is classified as "prime,” “unique,” or of “statewide importance.” All

land within 1000 feet of the site boundary is owned by the U.S. Department of
Interior - Bureau of Land Management (BLM) and the Utah State School and
Institutional Trust Lands Administration (SITLA). Land uses primarily consist of grazing
of livestock. A map showing existing topography within 1000 feet of the facility is
provided as Figure 1 in the April 2003 permit application included in Exhibit A. The
map provided was obtained from the Green River NE Quadrangle, Utah - Grand
County, 7.5 Minute Series {Topographic) Map.
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The site is not located within one-fourth mile of any of the following:

o permanent dwellings

. historic structures or properties listed as eligible 1o be listed in the State or National
Register of Historic Places.

The site is not located within 10,000 feet of any airport runway end used by turbojet
aircraft,

the site is not located within 5,000 feet of any airport runway end used by only piston type
aircraft.

There are no eligible archeological sites at the facility.

The site is not located in a subsidence area, a dam failure flood area, above an
underground mine, or above a salt dome or salt bed.

The site is not located within 200 feet of a Holocene fault, noris it located withink a seismic
impact zone.

The local geology of the site, confirmed by field study (Exhibit A), does not indicate that
it is an unstable area subject to differential setilement.

The site is not located in any public land used by a public water system for watershed
control for municipal dinking water purposes, or in a location that could cause
contamination to a lake, reservoir, or and.

The site is not located in a 100-year flood plain or wetland area.

Based on hydrogeologic studies in the areq, the aqguifer below the site is 200 feet to over
1000 feet below the surface. There are some isolated perched areas where water is
located 25 feet to 40 feet below the surface along the ephemeral streams. The water
quality of these perched water areas was found fo have a TDS confent generally greater
than 10,000 mg/L.

There area no threatened or endangered species atf the site. Certification regarding the
absence of endangered, threatened, and sensitive species is provided in aletter from the
State of Utah Department of Natural Resources, Division of Wildlife Resources, dated
January 10, 2002 (Exhibit A, end of Appendix F). This letter states that “The Utah Division of
Wildlife Resources (UDWR) does not have records of the occurrence for any threatened,
endangered, or sensitive species in the area of the proposed landfill site.” :

: Geology

A geologic map and a cross section of the geologic formations in the area of the facility are
provided as Figures 2 and 3 in Exhibit A, a description of the local geology is provided on pages
12 through 14 in Exhibit A, and a description of the regional geology is provided on pages 14 and
15 in Exhibit A. For ease of review, much of the geologic information provided in the April 2003
permit application included in Exhibit A is presented herein.

The site generally lies on a gently northwest-sioping pediment that has developed on the Mancos
shale formation. The site is typical of Badiands topography which include arroyos and ephemeral
streams. Brown's wash is a large ephemeral stream which crosses the northeast corner of the site
and flows toward the west. Brown's wash has several tributaries that either cross or originate on the
site and join with Brown'’s wash outside the west boundary of the site.
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Site stratigraphy consists of a thin layer of alluvium or weathered shale above the Mancos shale
layer. The northern and some of the central portions of the site are covered with alluvium and/or
terrace deposits from the ephemeral stream channeis in those areas (Exhibit A, Figure 2).
Generally, alluvial deposits exist near the base of the plateaus and near the larger stream
channels where they confain a wide range of grain sizes, varying from boulders 1o clay.
Subsurface togs from test pits and exploratory borings at the site show that the depth of alluvium
generally ranges from 0 1o 22 feet with the greater thicknesses near the stream channels. The
remaining areas of the site are covered with an overburden that consists of silty clay material,
weathered from the Mancos Shale bedrock. Test pits and exploratory borings indicate that the
depths of silty clay overburden range from 0 1o 5 feet. Test pit and boring logs are presented in
Exhibit A, Atftachment 1.

Bedrock consists of outcrops of Mancos Shale formation, which is a dark-gray marine shale.
Drilling logs from water and oil wells in the vicinity incicate that the Mancos Shale has a minimum
thickness of about 1100 feet in the area of the site. Projecting the dip angle of the lower contact
of the Mancos outcropping southwest of the site, the shale would be approximately 1420 feet
thick below the site (Exhibit A, Figure 2, Geologic Map). The Mancos Shale formation has two -
distinguishable members in the lower part of the section in the area of the site. In decending
order, these members consist of Ferron Sandstone and Tununk Shale. These members both
outfcrop approximately 2 miles southwest of the site. Projecting the dip angle of these beds
indicates that the Ferron Sandstone would be approximately 1300 feet below the site.

Directly below the Mancos Shale formation lies the Dakota Sandstone with a maximum thickness
of 200 feet. The Dakota Sandstone comprises the top layer of the Mesozoic Sandstone Aguifer,
and aquifer composed fo a thick sequence of 11 bedrock units that are mostly sandstones. The
maximum thickness of the Mesozoic Sandstone Aqguifer is about 3000 feet. Underlying the
Mesozoic Aquifer is the Lower Mesozoic and Upper Paleozoic confining beds, which are
comprised of inter-bedded layers of siltstone, shale, sandstone, and a highly impermeable layer
of evaporites with a maximum thickness of 12,000 feet. Under the confining beds is the Lower
Paleozoic Aquifer which is comprised of siltstones, sandstones, and limestones. A conceptual
geologic cross section (Exhibit A, Figure 3) shows a profile of general sub-surface conditions.

Structural Geology was determined by a site investigation conducted in 1994 which included
coring into the Mancos Shale to characterize the bedrock. The bedrock was determined to be
highly weathered in the top 0 to 10 feet of the shale, rapidly grading 1o a competent shale fo the
maximum depth of the coring (140 feet). The Rock Quality Designation (RQD) of the bedrock
ranged from 0 near the surface to 100% at about 30 feet deep and deeper. Joint spacing
ranged from 0O-1 inches near the surface to over 5 feet at the bottom of the corings. Some
vertical fracturing was observed in the upper 20 feet of the corings, but at depths over 20 feet the
joints were relatively clean and largely horizontal with some evaporite material (gypsum) found
along the joints.

The nearest Holocene fault, the Little Grand Fault is located 1-1/4 miles south of the site. The Little
Grand Fault runs generally east-west and is a normal fault that is approximately 12 miles in length
(Rush, 1982 as referenced in Exhibit A). Although some smaller faults are located approximately
5 miles to the east and about 3 miles to the southwest, seismic activity at the site is probably
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govemed by the larger and closer Little Grand Fault. Seismic activity at the site is considered
minimal based on USGS National Seismic Hazard Mapping Project
(http://geochazards.cr.usgs.gov/ed/index.php).  According to the probabilistic ground motion
values given for the site’s coordinates, there is a 90% probability of not exceeding a horizonial
acceleration of 0.05 g in 50 years.

Regional Geology of the facility is in the northem portion of the Paradox Basin, which is in the
Canyonlands section of the Colorado Plateau. The region is characterized by young-to-mature
plateaus and large topographic relief. Paradox basin is not a definable physiographic feature
but consists of the portion of the Colorado Plateau that is underiain by a thick sequence of
evaporite (salt) beds.

Rock units in the area dip gently to the northwest. Identifiable rock outcroppings in the region
include the Mesaverde Group, which is a sandstone unit with seams of shale and coal; the Book
Cliffs and higher elevation plateaus are formed from Mesaverde Group. Below the Mesaverde
Group lies the Mancos Shale formation which is a dark-grey marine slale; the proposed site lies
on an outcropping of the Mancos Shale Formation. Beneath the Mancos Shale formation lies the
Dakota Sandstone which comprises the top layer of the Mesozoic Sandstone Aquifer, and aquifer
composed of a thick sequence of 11 rock unts that are mostly sandstones. The Dakota
Sandstone oufcrops about six miles south of the site. Further south of the site is a large
outcropping of the Lower Mesozoic confining beds which consist of interbedded layers of siltstone,
shale, sandstone, and evaportite beds. The Canyonlands areq, approximately 30 miles south fo
the site, is formed from the Lower Mesozoic Confining beds. Under the confining beds is the
Lower Plaleozoic Aquifer which is comprised of silistones, sandstones, and limestones.

Maps showing site soils

Mapping of site soils was obtained from the US Department of Agriculture - National Resources
Conservation Service web site (http://websoilsurvey.nres.usda.gov/app/). The mapping is provided
in Exhibit F along with descriptions associated with the different soil types.

8urface water

Two large streams, ihe Coiorado and Green Rivers, flow ihrough the region in the southerly
direction. The Colorado River is located approximately 45 miles east of the site and the Green
River is located about 6 miles west of the site. Two smaller perennial streams, the Price and San
Rafael Rivers, enter the Green River from the northwest at a distance of 12 miles north and 16
miles south of the site, respectively. Most of the drainages in the area have ephemeral streams
that flow in response to snowmelt or precipitation runoff.

Brown'’s Wash, a large ephemeral stream, crosses the northeast comer of the northern portion of
the site and flows toward the west. Tributaries to Brown’s Wash also cross the site flowing in a
northwest direction and join Brown’s Wash outside of the north and west boundaries of the site.
Brown's Wash joins with the Green River approximately 6 miles west of the site.

Page V-4



The drainage area of Brown's Wash located up-gradient from the site consists of approximately
27.930 acres {Exhibit A, Figure 4 and Exhibit G). An estimated peak flow rate of 1020 cfs resulting
from the 100-year storm event was estimated in Brown's Wash in the original permit application
{(Exhibit A, page 13). The report indicates that the TR-20 SCS methodology was used to determine
this flow rate., A flow depth of 3.46 feet at a peak velocity of 8.3 feet per second was calculated
within Brown'’s Wash based on the peak flow rate. A conclusion was then made that there would
be no flooding from the channel during the 100-year storm event since the depth of the channel
is 5 feet,

A separate evaluation was conducted by Hansen, Allen & Luce, Inc. regarding the Brown's Wash
hydrology which is included in Exhibit G. During this evaluation a review of soil types and
hydrologic soils groups were oblained from soil surveys conducted in the area of the site and of
Brown’'s Wash. Estimates of the condition of the vegetative cover were determined from a site visit
and qerial photographs, and the precipitation depths for the 100-year and the 25-year
precipitation events were obtained from “Point Precipitation Frequency Estimates From NOAA Aflas
14 using the Iatitude and longitude of the center of the site and the center of the Brown’s Wash
drainage basin. The evaluation was also conducted using the TR-20 SCS software and using the
HEC-HMS software from the Army Corps of Engineers.

The Brown's Wash drainage area above the Solitude propertyis about 27,800 acres or 43.4 square
miles (which is basically the same area presented in the original permit application). Brown's
Wash drainage area consists of 39%, 33%, and 28% hydrologic soil group B, C, and D soils,
respectively. A weighted curve number of 80 was determined using poor vegetative cover over
85% of the drainage area and fair vegetative cover over 15% of the drainage area (the fair cover
being in the highest elevation areas of the drainage). This curve number is much higher than the
curve number of 65 used in the original permit application which will predict higher flows for
Brown's Wash.

The point precipitation depth obtained from NOAA Atlas 14 for the 100-year 24-hour event is 2.81
inches using a latitude and longitude located in the center of the Biown's Wash drainage area.
An qerial reduction factor is applied to the precipitation characteristics to simulate the aerial
variations that are expected to occur in a large drainage area from any one precipitation event.
Information provided in NOAA Atlas 2 resulted in an aerial reduction factor of 95.5% for the 43.4
acre area of the Brown’s Wash drainage. '

The hydrologic computer mode! HEC-HMS developed by the US Army Corps of Engineers was
used with the information provided above to estimate runoff from the Brown's Wash drainage, The
resulting estimated runoff is 2502 cfs which is a litle more than double the 1020 cfs estimated in
the original permit application. The differences are primarily a result of the difference in the curve
number estimated for the drainage area.

Cross-sections were measured at two locations through Brown’s Wash as it crosses through the
northeast comer of the facility property. The two cross-sections, as measured, are presented on
the last page of the calculations for Brown's Wash hydrology. Calculations show that the
estimated peak runoff of 2502 cfs for the 100-year 24-hour precipitation event will be contained
within Brown’s Wash.
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All storm water that comes in contact with waste material disposed in the open operating areas
of the landfill will be contained within the landfill footprint so that there is no discharge into
receiving streams. Precipitation on areas of the waste mound that have been covered with
native soil as daily and intermediate cover will be allowed to discharge as clean storm water,
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Magnitude of 24 hour 25 year and 100 year storm events

Magnitudes of the 100-year 24-hour and the 25-year 24-hour precipitation events at the facility
are 2.25 inches and 1.77 inches, respectively based on the Point Precipitation Frequency
Estimates from NOAA Atlas 14 (Exhibit G).

Average annual rainfall

The average annual rainfall for the site is approximately 6.34 inches based on the Utah Climate
Center climate summary table for the Green River Aviation weather station. The average annual
evaporation and evapo-transpiration are estimated to be about 39.63 inches and 60.15 inches
respectively based on Utah Agriculture Experiment Station Research Report 145 (applicable pages
of the report are included in Exhibit E).

Maximum elevation of flood waters proximate to the facility

As provided above, Brown's Wash provides the main source of potential flood waters in the
proximity of the facility. Runoff that curently enters Brown's Wash, from Tributaries and from
overland flow through and across the facility, will be diverted around the facility and discharged
into Brown's Wash near the northeast and northwest corners of the facility boundary. The drainage
channels used to divert runoff around the facility are designed to completely contain the 100-
yvear, 24-hour precipitation event with 2 feet of freeboard as provided in the original permit
application (Exhibit A).

Maximum elevation of flood water from 100 year flood for waters proximate to the facility

Maximum elevation of flood water from the 100-year precipitation event will be contained
completely within Brown's wash. The flood stage is about 2 feet above the defined *washed-out”
portion of the channel, however, it remains within a narrow width of the depressed area
adjacenet to and sloping toward the channel.

Wetlands
A search was compeied on the nationai wetlands inveniory web site (www.fws.gov/nwi/) and no

wetlands were delineated at the site. All streams and tributaries at the site are ephemeral and
ground water is too great a depth to provide for wetiand conditions.

Ground water

Drill holes completed in areas surrounding the site show ground water to be at significant depths
and generally of low quality. Ground water flow is generally toward the west and southwest from
book cliff areas of recharge to the Green River drainage. Analyses of wells drilled in the area
indicate the minimum depth to ground water to be on the order of 200 feet with a maximum
depth of over 1000 feet. Information obtained form the from the US Department of Agriculture -
National Resources Conservation Service web site (hitp://websoilsurvey.nrcs.usda.gov/app/). as
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provided in Exhibit F, also describes the water table in the area of the site 1o be greater than 200
feet.

Ground water is present in primarily two separate aquifers: the upper Mesozoic sandstone aquifer
and the lower Paleozoic aquifer. The upper and lower aquifers are hydraulically separated by
thick beds of evaporites which effectively delineate the two aquifers and cause the aquifers to
act independently. All ground water recharge o the aquifer systems from the ground surface is
limited to the upper aquifer, as the lower system is hydraulically isolated from the surface.
Potential leakage between the aquifers is in an upward direction under the site.

Upper Aquifer Characteristics (upper Mesozoic aquifer) consist of a thick sequence of 11
northwesterly-dipping rock units that are mostly sandstone. The aquifer has a maximum thickness
of 3,000 feet and is confined in the areas of the site by the impermeable Mancos shale
formation. Generally, water occurs in the rocks of the unsaturated part of the upper ground water
system as a result of recharge from local precipitation. The precipitation vertically percolates
downward toward the underlying zone of saturation- where it begins to move horizontally.
Regionally much of the upper aquifer is unsaturated, although perched water is common.

Water in the upper aquifer is generally found at depths greater than 200 feet. The potentiometric
surface of the upper aqguifer is the lowest near the Green River and rises away from the river. The
elevation of the potentiometiic surface is at least 200 feet below the ground surface at the
location of the site according to a potentiometric map developed by Rush (1982) included in the
Exhibit A references.

Upper Aquifer Recharge from precipitation in the area of the site is prolbbably minimal due to the
outcropping of the impermeable Mancos Shale at the site. The maijority of recharge to the upper
aquifer system is greatest near the Book Cliffs, where the precipitation is relatively larger, and
along the ephemeral streams, where infiltration is most likely. ' .

No recharge to the upper aquifer occurs due to inflows from the Green River. The potentiometric
maps of the aquifer suggest instead that the river acts as a drain for the area. Recharge to the
upper aquifer also occurs from subsurface inflows from the adjacent areas. Potentiometric maps
of the area indicate that most of the ground water inflow is from the San Rafael Swell fo the west
and the Book Cliff area to the north and eaqst.

Upper Aquifer Outflows are limited to discharge into streams such as the Green River and the
Colorado River. Several studies have been performed to determine the amount of outflow from
the upper aquifer system info the Green River. Potentiometric maps and mass balance equations
for the Green River indicate that regionally, there is flow from the upper aquifer into the Green
River, although there appears to be very little local subsurface flow from the area based on
potentiometric maps of the region. Regionally, subsurface flow from the area appears to flow
from the area near the Green River and the Colorado River confluence to the south of the stie.
Discharge from wells and springs is believed to be minimal as there area no large diameter wells
in the vicinity of the site, and there are few springs, and these springs generall flow from perched
water tables.
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Perched Water was initially found at five locations during a 1994 subsurface field investigation
associated with the geotechnical evaluation of the site. Perched water was found in DH-2, MW-2,
MW-5, MW-7 and DH-10. No additional water was found to be present in MW-7 after installation
of the casing. All other drill holes and MW's at the site were dry although many of the drill holes
and MW's extended 1o elevations well below the elevations where the perched water was
observed at the other locations. The perched water does not extend across the entire site and
it appears to be associated with isolated pockets of water that are found near the ephemeral
streams. Recharge of the perched water appears 1o be caused by of runoff within in the streams
infiltrating into the ground through the gravels and sands that appear to be present within the
channels.

Additional observations were conducted associated with the perched water conditions in 2008
by checking for water levels in MW-2, MW-4, MW-5, MW-7, MW-7A, MW-13, MW-14, and DH-10 (a
PVC pipe was installed in DH-10 that allowed for additional checking for water levels). In January
and again in February of 2008 there was water present in MW-2, MW-4, MW-5, and DH-10. The
MW's are near ephemeral streams and BH-10 is in a drainage collection area upstream from the
confluence of some streams. During the 2007 - 2008 winter the Green River area experienced -
wetter than normal conditions which included snow that melied slowly.

Water Quaiily

Existing data indicate that the ground water from the upper confining bed (Mancos Shale) and
the upper aquifer (Mesozoic Sandstone) is brackish with dissolved solid levels from 500 to 14,000
mg/l. This would classify the water as Class Il (drinking water) to Class IV (saline gournd water) -
according to the Administrative Rules for Ground Water Quality Protection, (DWQ, 2007).

Perched water samples were obtained on July 29, 1994 from DH-2, DH-10, MW-2, and MW-5,
Laboratory resuits indicate that the quality of the perched water below the site is of poor quality
with TDS values ranging from 9,400 to 30,000 mg/! (Exhibit A, Appendix D). These TDS values would -
generally classify the perched water as Class IV (Saline Groundwater), for TDS values above 10,000
mg/l.. This is based on the groundwater aquifer classification system established in the Utah
Groundwater Quality Protection Regulations.

Well inveniory
A search of water rights on file with the Utah Division of Water Rights was completed with the
original permit application. That original search indicated that no wells are located within 5 miles

of the site (Exhibit A, Appendix C). A recent search of water rights completed in April 2008
confirms again the findings associated with the original application.

Water Rights
The only water rights within a radius of 5 miles of the site include livestock watering ponds, springs,

and diversions along the ephemeral streams in the area. All water used form the ponds, springs
and diversions are associated with livestock and wildlife watering. The City of Green River procures
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potable water from the Green River and does not utilize the well water due to the poor quality of
the ground water.
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SECTION VI

PART Ii
I. FACILITY GENERAL INFORMATION - PLAN OF OPERATIONS
(R315-310-3 (1)(E) AND R315-302-2(2))

Forms and Other Information Required in R315-302-2(3)

Example forms to meet requirements of R315-302-2(2)(c) and R315-310-3(1)(g) are provided in
Exhibit A, Appendix B.

Description of On-Site Waste Handling

The landfill will be operated by Green River Landfill, L.L.C. and daily operational management will
be conducted out of their operations office. Daily operations wilt be under the direction of the
londfill operator as designated by Green River Landfill, L.L.C.

Construction will be completed and approval to operate each completed area will be provided
by the Utah Division of Solid and Hazardous Waste prior 1o beginning disposal in the newly
constructed areas. Disposal operations will begin in the initiai constructed landfill phase or phases
and will expand during the operational life of the facility. It is expected that excavation for the
landfill expansion will be ongoing to meet soil needs for daily, intermediate, and final covers.

Handling procedures for baled waste will include delivery to the landfill facility by either rail or

-fruck and then transported to the landfill operational area for disposal. Railed waste will be

transferred to trucks and then to the operational landfill area, or transpored o the operational .
Jlandfill area in the rail transport containers as appropriate. Baled waste delivered by truck will be

either transferred to site trucks and fransported to the landfill operation area, or transported directly

to the landfill operational area on the delivery trucks. Bales will be off-loaded and placed in the

landfill operational area as directed by the facility operator. The bales will be placed in a

configuration to minimize air space between the bales and to provide stability o the waste

mound. Baled waste wili be ioaded, fransfeireq, offloaded, and tiansponed using equipment

that is suitable for safe handling of the baled waste.

A daily operational record will be kept on a form to frack the disposal of baled waste by the
number of bales and/or the weight of baled waste placed per day. The volume of baled waste
placed will be estimated based on the volume per baie times the number of bales placed or
based on the average volume in cubic yards per ton times the number of tons placed per day.
Copies of daily operation records will be kept on file at the site.

Daily cover materials will be placed as needed to control vectors, blowing debris, and to reduce
the potential of fire hazards. The leading faces of the baled waste provide the receiving faces
for continued placement. Since most leading faces are only exposed for less than a 24-hour
period, no daily cover is anticipated over the leading faces. Leading faces exposed for more
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than a 24-hour petiod will receive a cover in the form a soil cover (sloped appropriately for
stability), an alternative cover, or a temporary or permanent synthetic cover as approved by the
Utah Division of Solid and Hazardous Waste. Synthetic wrapping placed around waste bales are
expected to satisfy the requirements of a daily cover. Synthetic wiapping thatis damaged during
loading, offloading, transport, and/or disposal such that the waste material is exposed for more
than a day will be either repaired or covered with an approved daily cover material.

When soil is used for daily cover, the soil will be placed a minimum of 6 inches thick. Areas where
the working faces do not receive waste for a period longer than 30 days will receive a minimum
soil cover thickness of 12 inches.

Intermediate soil cover is intended to provide the base for the final closure cover of the landfill
areas. The infermediate soil will be placed to a thickness of 12 inches when the waste pile has
reached its final design grade and will provide a temporary cover until final closure activities
OCCuUI.

Handling procedures for loose (non-baled) waste will include delivery to the landfill facility by rail
or truck and then fransported to the operational landfill area for disposal. Railed waste will be
transferred 1o trucks and then to the operational landfill area, or transported to the operational
landfill area in the rail transport containers as appropriate. Waste delivered by truck will be either
transferred to site frucks and fransported to the landfill operation areq, or tfransported directly to
the landfill operational area by the delivery trucks. Loose waste will be placed and compacted
in the landfill operational area using appropriate placement and compaction equipment as
directed by the facility operator. -

A daily operational record will be kept on a form to track the number of loads, weights, estimated
volumes, and types of wastes received. The volume of waste placed will be estimated based
on the average density-achieved affer placement and compaction as determined by annual
topographic surveys of the waste pile. Annual density caiculations will be completed and
included in the annual reports provided to the Utah Division of Solid and Hazardous Waste. The
goal of the facility is 1o achieve in-place densities between 1,100 and 1,400 pounds per cubic
yard or higher. Copies of daily operation records will be kept on file at the site.

A 6-inch thick of daily soil cover will be placed over the operational areas to control vectors,
blowing debris, and to reduce the potential of fire hazard. Daily cover over the leading waste
faces that are exposed for less than 24 hours may include approved ailtermnative covers such as
spray-on covers, auto fluff, etc as approved by the Utah Division of Solid and Hazardous Waste.
Leading faces exposed for more than 24 hours will receive a 6-inch thick soil cover. Areas where
the working faces do not receive waste for a period longer than 30 days will receive a minimum
soil cover thickness of 12 inches.

Intermediate soil cover is intended to provide the base for the final closure cover of the landfill
areas. The intermediate soil will be placed a minimum of 12 inches thick when the waste pile has
reached its final design grade and will provide a temporary cover until final closure activities
occur.
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Inspections and Monitoring Schedule

Waste will be inspected visually, except for wastes that have previously been inspected at transfer
stations, to verify that no wastes other than those allowed by the permit are disposed in the landfill.
A complete inspection will be ocnducted at a minimum frequency of one load per week, o, if
more than 100 loads per week are received, 1% of the incoming loads. Loads to be inspected
will be chosen on a random basis.

All containers capable of holding more than five galions of liquid will be inspecied to determine
if the waste is acceptable for disposal.

All loads that the operator suspects may contain a waste not allowed for disposal at the landfill
will be inspected.

Complete random inspections will be conducted as follows:

. The operator will conduct the random waste inspections af the working face or an area
designated by the operator;

. The loads to be inspected will be selected on a random basis;

. Loads subjected to complete inspections will be unloaded at the designated areas;

. Loads will be spread by equipment or by hand tools;

. Avisualinspection of the waste will be conducted by personnel trained in hazardous waste
recognition and recognition of other unacceptable waste; and

e The inspection will be recorded on a waste inspection form to be placed in the operating

record at the end of the day.

The schedule of inspections and monitoring associated with the landfill facility to provide for
proper operation and maintenance are provided in Table VI-1 and Table VI-2, Since there is no
required ground water monitoring, and there is no leachate collection and removal system, there
--is no dedicated equipment installed at the landfill for ground water monitoring, and leachate
monitoring and collection. There are also no current plans for dedicated landfill gas monitoring
equipment or an active landfil gas collection system. Therefore, there is no required
maintenance as specified in UAC R315-302-2(2)(h).
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TABLE VI-1
INSPECTION SCHEDULE

Inspection Activity Frequency
Access Road and Gate Monthly
Security Fences Monthly
Landfill Construction As Specified in Construction CQC/CQA Plans
- Landfill EQuipment As recommended by Manufacturers
“ Final Closure Cover Quarterly
+- Post Closure Quarterly
i TABLE VI-2
- MONITORING SCHEDULE
= Momtoring Activity Frequency -
E§<plosnve Landfill Gases Quarterly

Fire or Efblbsion Contingency

Fire hozord is reduced by soil cover materials placed on the waste during waste hondllng and
ploceme‘nT In the event that fires do occur during operating hours, the buming miaterial will first
be coveted with soil material using on-site soils and earth moving equipment to remove or
minimize®he presence of oxygen. Small fires may be extinguished with fire extinguishers provided
in the snTevehches by using on-site water available from designated water sources, and/or by
covenng-’rhe fires with on-site soils.

(greater fhon 30 seconds) on a vehicle homn or on permonen’r site alarm equment will be
soundedfand nonessential equipment will be shut down. Al site personnel will assemble outside
the landfill entrance and the City of Green River Fire Department will be notified. All Site presonnel
will be moved a safe distance from the area involved until the fire is safely controlled or
extinguished. The telephone number and location of the nearest fire station will be displayed near
telephones located in the site office and in site vehicles.

Fires that occur during times that the landfill is closed will have additional time to spread and will,

therefore, be more difficult to get controlled. The landfill operator or manager may utilize site
eguipment to cover fires with soil and/or separate buming materials from the other waste
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materials and bury the burning materials with soil. Otherwise, the locai fire depanment will be
notified to assist in the efforts o control fires.

Explosive gases are expected to be minimal due to the dry nature of the waste (especially the
baled waste) entering the landfill and due 1o the dry climate and limited availability of moisture
that can leach into the landfilled waste. The contingency plan for mitigating explosive gases is
included in “"Other Releases Contingency Plan.”

Ground Water Contamination Corrective Action Program

Groundwater monitoring will not be performed due to the hydrogeologic conditions af the facility.
Therefore, no conective action programse are included.

Other Releases Contingency Plan

Additional releases that maybe of concern include the release of explosive gases and the release
of contaminated storm water from the wos‘re disposal area. Each of these items are discussed
herein.

Explosive gas releases at dangerous levels are not expected due to the low moisture content
expectied in most of the waste received and the dry climaie of the area resulfing in low levels of
gas generation. -If quarterly gas monitoring indicates that explosive gas levels exceed 25% of the
LEL in any of the facility structures, the structures will be evacuated until the structures are
sufficiently ventilated to safe levels. [If quarterly gas monitoring indicates that gas levels exceed
the LEL at the property boundary corrective measures will be implemented within 10 days. The
contfingency plan for implementing corrective measures will include nofification fo the City of
Green River, Division of Solid and Hazardous Waste, and the Division of Air Quality. Corrective
measures will also include increasing the-monitoring frequency to monthly until the explosive gas
levels are lowered to acceptable levels.and installation of a passive ventilation system or an
active gas system if needed. -

Contaminated storm water releases will be controlled within the open operational areas of the
landfill by complete containment when waste levels are below ground levels and by placement
of clean soil over the wasie materials in areas of the iandfill where waste has been placed above
grade. Storm water that runs off clean soil surfaces will be considered clean and will be allowed
fo discharge into natural drainage channels after passing through detention basins or flowing
overland through vegetated areas where sediments picked up from disturbed areas can be
settled out of the storm water.

A storm water pollution prevention plan (SWPP Plan) will be developed for implementation of best
management practices (BMP's) from all disturbed areas during construction, operation, and
closure qctivities associated with landfill operations. A spill prevention, control, and
countermeasure plan (SPCC Plan) will be developed to ensure containment and clean-up of spills
associated with petroleum products and chemicals stored and used on site. Both the SWPP Plan
and the SPCC Plan will provide safegards against illicit discharges in compliance with the NPDES
program.
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Fugitive Dust Control Plan

Fugitive dust will be controlled by applying water, or by use of other dust treatment and controi
procedures, to roads and other exposed surfaces where fugitive dust generation becomes a
nuisance. Fugitive dust will be and the confrol of fugitive dust will be routinely reviewed for
compliance with Division of Air Quality regulations.

Litter Control and Collection Plan

Litter will be controlled by synthetic wrap material placed around baled waste, by placement of
daily cover materials, and by installation of debris fencing as needed. Although measures
intended to control litter dispersal are effective, it is inevitable that litter collection will still be
required.

There will be periods of time when wind conditions are very calm and litter will not be problematic.
However, there will be occasions when winds will occur that will scatter litter around the property
- and onto surrounding properties. When litter collection is necessary, the facility will hire laborers
to pick up scaitered litter around the facility property and surrounding properties. The collected
litter will be placed in garbage bags and disposed of in the loose waste area of the landfill and
covered with proper cover materials for litter control.

‘Contractors will be required to place litter in trash recepticals where the litter will be contained and
.controlled. Recepticals will be emptied as needed into the loose waste disposal areas of the
landfill and covered with proper cover mafterials for litter control.

‘Maintenance of Installed Equipment

= -No equipment is installed, or is planned to be installed, at the landfill, including groundwater
monitoring equipment, leachate monitoring and collection equipment, and gas monitoring and
‘collection equipment.

-Prohibited Hazardous or PCB Containing Waste

The landfill will be operated as a commercial, nonhazardous soiid waste faciiity and wiii accepi
only waste defined in for Class V landfill disposal. It is anficipated that most of the waste delivered

" -fordisposal will pass through transfer stations designed and operated to remove materials defined

by regulation as hazardous or PCB containing wastes. These procedures will include, at a
minimum, formal training of transfer station operators and waste handling personnel in
identification and removal of hazardous and PCB containing wastes.

Local wastes delivered to the landfill will most likely not pass through a transfer stafion and,
therefore, will not have been monitored for hazardous or PCB containing wastes. Landfill operaiors
and waste handling personnel will also be trained in identification and removal of hazardous and
PCB containing wastes. If hazardous and PCB containing wastes are observed during delivery or
disposal, these materials will be removed and arangements will be made for their proper
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handling and disposal. The landfill manager will have ultiimate authority and responsibility for
decisions regarding acceptance or rejection of waste materials.

No hazardous waste as defined by R315-1 and R315-2, except waste specified by R315-303-
4(7)(Q)(i)(B); or PCB's as defined by R315-301-2(53), except those specified by R315-315-7(2) will
be accepted for treatment, storage, or disposal at the landfill. No industtial waste will be received
directly from an industrial waste generator. No industrial waste will be received for disposal other
than as part of a contract for municipal waste disposal. No waste generated as part of a site
cleanup under CERCLA or other contaminated waste from a site remediation will be received for
disposal. No waste as described by R315-315-3 will be received for disposal from an incinerator
that has a design capacity of more than 10 tons per day.,

Disease Vector Control

Both baled and loose waste materials will be received at the landfill that will provide for several
methods for controlling vectors. The requirements for baled waste will be slightly different than
those for loose waste,

It is anticipated that some of the baled waste will be received with a synthetic wrap around each
of the bales. The synthetic wrap provides a barrier around the waste that provides for effective
vector control and is expected to satisfy the requirements of a daily cover. Synthetic wrapping
that is damaged during loading, offloading, transport, and/or disposal such that the waste
material is exposed for more than a day will be either repaired or covered with an approved daily
cover material.

Bales received without a synthetic wrap will receive a 6-inch thick daily soil cover or an approved
alternative cover on the top surface of each lift and either a 6-inch thick daily soil cover or an
approved alternative cover on the perimeter surfaces, other than the leading work face.- Waste -
placement against the leading work faces is a continuous process where these faces are typically
exposed for a period of less than 24 hours. When waste placement activities are scheduled such
that a working face will be exposed for more than 24 hours (typically on weekends and possibly
holidays) without placement of additional waste, an approved cover will be placed for vector
control. The cover may consist of a daily soil cover (sloped appropriately for stability), or an
alternative cover as provided in R315-303-4 or otherwise approved by the Utah Division of Solid
and Hazardous Waste, Co

Loose waste placed in the landfill will receive a 6-inch thick of daily soil cover, or some type of
approved alternative cover on working faces exposed for less than a 24-hour period, for vector
confrol. Attermnative cover materials placed on the leading waste faces that are exposed for less
than 24 hours may include alternative covers as provided in R315-303-4 or otherwise approved
by the Utah Division of Solid and Hazardous Waste. Leading faces exposed for more than 24
hours will receive a 6-inch thick soil cover.

Altemnative Waste Handling Plan
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If the facility is closed for any reason, waste that is in fransit may be stored in the transport
containers (e.g. rail car on a siding, truck frailer at the site). Although the site consists of 320 acres
whichis mostly designed waste disposal facilities, the disposal areas will be constructed in phases
as needed. In the event of an emergency, areas of the facility other than the active disposal
areas may be used to receive waste (for disposal or temporary storage), but only if such areas
are constructed and available. If no such areas are available during an emergency, waste
receipt will be temporarily halted until such areas can be made available for disposal or storage
and waste in fransit will be stored as described.

Training and Safety Plan

Employee health an safety, and maintaining environmental quality are important to Transload
America in the operation of the facility. Each person employed at the landfill will be trained to
have a working knowledge of basic health, safety, and emergency response procedures for the
facility. Those employed 1o handle waste materials will be trained with basic maintenance and
operational procedures 1o avoid endangerment of human health and safely, and to protect the
quality of the environmental. Those employed 1o operate equipment will receive training for the
proper operation, care, and maintenance of the equipment to which they are assigned.

A facility training program will be implement through on-the-job supervision and training and
through formal classroom training by individuals qualified to provide the training. The facility
training program will be directed by the facility manager, or a designated trainer. Initial training
will be completed within the first two months of employment followed by annual reviews and by
regular and special fraining meetings scheduled as needed.

Recycling Program

Recycling activities will occur. either. at the transfer stations or at the waste source within
municipalities and industries. No provisions for recycling will be made at the landfill and the
general public will not have access to the landfill.

Closure and Post-Closure Care Plan

Closure and posi-closure care plans wiill be in accordance wiih ihe state requirements for closure
plans provided in R315-310-3(1)(h) and the state requirements for post-closure care plans
provided in R315-310-3(1)(h) and as provided in Sections XI and Xl of this permit renewal
application, respectively.

Special Waste Handling Plan

Special wastes consist of asbestos, ash, bulk wastes, sludge, dead animais, PCB containing
wastes meeting the criterial of R315-315-7, petroleum contaminated soils, and waste asphait.
Special wastes shall be handled and disposed of in a manner that will minimize exposure. Al
special wastes shall be disposed only on areas designated and assigned to receive special
wastes and shall only be disposed by those properly frained to handle the special wastes.
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Asbestos wastes shall be handled, transported, and disposed in a manner that will not permit
releas of asbestos fibers into the air and must comply with CFR Title 40, Part 61, Section 154,
Asbestos packaging shall be inspected to ensure of proper labeling including the waste
generator, location where the waste was generated, and provided with a warning labelindicating
that the container contains asbestos. All vehicles transporting asbestos 1o the landfill shall also be
properly labeled with warning signs as specified in 40 CFR Part 61.149(d)(1)(iil). No asbestos waste
shall be accepted from vehicles that are not appropriately labeled and where packaging is not
appropriately labeled.

Asbestos waste shall not be accepted without being properly wetted and containerized. Disposal
of properly wetted and containerized asbestos wasie shall be accomplished by trenching or
otherwise providing a depressed area where the asbestos will be disposed, placing the
containerized asbestos in the french or depressed area in such a manner that will avoid causing
damage to the packaging, and covering the asbestos with a minimum of 6 inches of soil, or soil
type waste that will prevent dispersal of the asbestos fibers. Compaction of materials shall only
be allowed after adequate cover thickness has been placed to ensure that the asbestos fibers
are not disbursed into the air,

Public access within the facility will not be allowed, therefore, access to areas where asbestos is
disposed shall be limited fo facility personnel and those contracted by The facility to survey or
provide other tasks at the facility requmng access.

Bulky Waste consisting of automobile bodies, fumniture, and appliances shall be crushed prior fo
final disposal. Disposal will only be allowed in areas that are below existing ground surface grade
or within the central portion of the waste pile so as 1o not be under the perimeter slopes of the
waste pile.

Ash wastes shall be transported and disposed in a manner that will prevent fugitive dust ermissions.
No waste as described by R3125-315-3 will be received for disposal from an incinerator that has
a design capacity of more than 10 tons per day.

Sludge wastes from water freatment plants, digested waste water treatment processes, or
septage shall not be allowed to coniain free liquids. All sludges meeting the requirements of
R315-303-3(1) for disposal in a Class V landfill shall be disposed near the botiom of ine working
face and covered with other solid waste or suitable daily cover materials.

Dead Animals shall be managed and disposed to minimize odors and attraction, harborage,
or propagation or insects, rodents, birds, or other animais. Dead animals will be disposed near
the bottom of the working face or in a trench prepared for the receipt of dead animals and
immediately covered with a minimum of 2 feet of other waste. Dead animails placed in trenches
will be covered with 6 inches of soil cover material at the end of each working day that carcasses
are received.

PCB Containing Waste will only be accepted for disposal that meet the requirements of R315-
315-7.
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Petroleum Contaminated Soils that are within constituent levels provided in R315-315-8 and that
are not classified as a hazardous waste will be accepted for disposal. Waste Asphalt that has
been ground and that is not recycled may used for facility roads, accesses, staging areas.

Liquids Minimization Plan

The facility is in anrarid climate where precipitation is very low and evaporation is very high which
will result in minimizing the precipitation type liquids in the landfill.  Liquids resulting from
precipitation will also be minimized by placement of daily and intermediate cover materials. No
non-containerized liquid waste, containerized liquid waste in containers larger than household
size, and sludge waste containing free liquids will be accepted for disposal.

Plans and procedures to address the requirements of R315-303-3(7)(c) through (i) and R315-
303-4

The facility will keep a record of the weight of waste received and disposed at the facility. Waste
delivered to the facility will either be weighed at transfer stations prior 1o shipment or weighed at
the facility when received for disposal. Weight tickets will accompany all waste shipments when
relying upon waste weighed at transfer stations.

A sign will be erected at the access o the facility entrance providing the facility name, an
emergency telephone number, that the facility is not open for public access, and other periinent
information regarding facility operations and restrictions.

Fire prevention and control will be accomplished primarily by on-site equipment and by
arrangement with the Green River fire deparment should there be incidents of uncontrollable
fires.

Buildings, facilities, and active areas of the facility will be inspected regularly for vectors such as
rats, insects, birds , and burrowing animals. Measures will be implemented to minimize vectors
should vectors become a nuisance.

‘Unloading areas and areas of working faces will be minimized as much as possible while
providing adequate and safe access for fraffic and equipment necessary for facility operaiions.
= The facility will be closed to public access, therefore, road maintenance: will be adequate 1o
provide for safe access and operations for facility traffic and equipment,

Telephone and/or radio equipment will be provided at a minimum between management offices
and those supelvising field operations for timely emergency response.

At least two people will be on site during landfill operating hours.

Any other site specific information pertaining to the plan of operation required by the
Executive Secretary (R315-302-2(2)(p))
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The Executive Secretary mayissue by permit additional site specific requirements that will become
. a part of the facility operating plan.
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SECTION VI
PART i

1. FACILITY GENERAL INFORMATION - SPECIAL REQUIREMENTS
(R315-310-3(2))

Submit information required by the Utah Solid and Hazardous Waste Act Subsections 19-6 108-
(9) and 19-6 108(10) (R315-310-3(2)(a))

Public participation requirements were met as provided under Section IV of this permit renewal
application.

Approval from the local government within which the solid waste facility sits
An agreement for the Solitude Landfill entered into between the City of Green River and Landfill

Investors, LLC., which entity sold the solitude landfill to Green River Landfill, L.L.C., is included in
Exhibit A, Appendix F.
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SECTION Viil

PART Ii
iI. FACILITY TECHNICAL INFORMATION - MAPS

Topographic map drawn to the required scale with contours showing the boundaries of the
landfill unit (R315-310-4(2)(a)(l))

Topographic mapping is provided in Appendix A,
Ground water monitoring well locations (R315-310-4(2)(a)(1))

Areqguest was made and granted in the original permit application to waive the requirements for

ground water monitoring in accordance with R315-308-1(3). Demonstration was provided and

accepted by the Division of Solid and Hazardous Waste that there is no potential for migration of

hazardous constituents from the facility 1o ground water during the active life of the facility and-
the post-closure care period.

Gas monitoring points (R315-310-4(2)(a)(l))

Gas monitoring points will include extreme comers of facility buildings and on each of the eight
comers fo the facility property shown on Figure 1 of Exhibit A.

Borrow and fill areas (R315-310-4(2)(a)(l))

Borrow materials will all be obtained from the excavation within the landfill footprint, drainage
channels, and other facilities located within the property boundary requiring excavation. The .
borow materials will be obtained during construction and operation of the landfills and support
facilities. Fill areas are associated with landfill perimeter embankments, berms, roads, and
support facilities located within the facility boundary. All these construction areas are presented
onthe permit design drawings provided with the figures of the original permit application provided
in Exhibit A.

Most recent U.S. Geological Survey topographic map, 7-1/2 minute series, showing the waste
facility boundary; the properly boundary; surface drainage channels; any existing utilities and -
structures within one-fourth mile of the site; and the direction of the prevailing winds (R315-
310-4(2)(a)(ii))

The U.S. Geological Survey topographic map is provided as Figure 1 within Exhibit A. The map
shows the direction of the prevailing winds.
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SECTION IX

PART Ii
M. FACILITY TECHNICAL INFORMATION - GEOHYDROLOGICAL ASSESSMENT
(R315-310-4(2)(b))

Local and regional geology and hydrology including faults, unstable slopes and subsidence
areas on site (R315-310-4(2)(b)(1)

This information is presented in the original permit application included in Exhibit A. Local geoclogy
begins with Paragraph 4.1 (page 12) and regional geology begins with paragraph 4.2 (page 14).
The discussion provided in Exhibit A includes hydrology and local faults. The propenrty is gently
sloping and is built upon the Manco's formation which eliminated concermns of unstable slopes
and subsidence areas.

There was an additional evaluation resulting in a modification 1o the runoff projection within
Brown's Wash which is included in Exhibit G. During this evaluation a review of soil types and
hydrologic soils groups were obtained from soil surveys conducted in the area of the site and of
Brown's Wash. Estimates of the condition of the vegetative cover were determined from a site visit
and aerial photographs, and the precipitation depths for the 100-year and the 25-year
precipitation events were obtained from "Point Precipitation Frequency Estimates From NOAA Atlas
14" using the latitude and longitude of the center of the site and the center of the Brown’'s Wash
drainage basin. The evaluation was also conducted using the TR-20 SCS software and using the
HEC-HMS software from the Army Corps of Engineers.

The Brown's Wash drainage area above the Solitude property is about 27,800 acres or 43.4 square
miles (which is basically the same area presented in the original permit application). Brown's
Wash drainage area consists of 39%, 33%, and 28% hydrologic soil group B, C, and D soils,
respectively. A weighted curve number of 80 was determined using poor vegetative cover over
85% of the drainage area and fair vegetative cover over 15% of the drainage area (the fair cover
being in the highest elevation areas of the drainage). This curve number is much higher than the
curve number of 65 used in the original permit application which will predict higher flows for
Brown’s Wash.

The point precipitation depth obtained from NOAA Atlas 14 for the 100-year 24-hour event is 2.81
inches using a latitude and longitude located in the center of the Brown's Wash drainage area.
An aerial reduction factor is applied to the precipitation characteristics to simulate the aerial
variations that are expected to occur in a large drainage area from any one precipitation event.
Information provided in NOAA Allas 2 resulted in an aerial reduction factor of 95.5% for the 43.4
acre area of the Brown's Wash drainage.

The hydrologic computer model HEC-HMS developed by the US Army Corps of Engineers was

used with the information provided above to estimate runoff from the Brown'’s Wash drainage, The
resulting estimated runoff is 2502 cfs which is a little more than double the 1020 cfs estimated in
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the criginal permit application. The differences are primarily a result of the difference in the curve
number estimated for the drainage area.

Cross-sections were measured at two locations through Brown's Wash as it crosses through the
northeast cormner of the facility property. The two cross-sections, as measured, are presented on
the last page of the calculations for Brown's Wash hydrology. Calculations show that the
estimated peak runoff of 2502 cfs for the 100-year 24-hour precipitation event will be contained
within Brown’s Wash.

Evaluation of bedrock and soil types and properties including permeability rates (R315-310-
4(2)(b)(ii))

This evaluation is included with the local and regional geology presented on pages 12 through
15 of the original permit application included in Exhibit A.

Depth to ground water (R315-310-4(2)(b)(iii))

The depth of the regional groundwater table is between 200 and 1000 feet (Exhibit A, paragraph
4.3, page 15) and the depth of the water table in the vicinity of the facility is documented to be
~ atleast 200 feet (Exhibit A, paragraph 4.3.1, page 15). There is also locally perched water in the
northern part of the facility near Brown's Wash and near the confluences of the drainage channels
that pass through the facility with Brown's Wash (Exhibit A, paragraph 4.3.4, page 16).

Direction and flow rate of ground water (R315-310-4(2)(b)(iv))

Regional ground water flow direction is foward the west-southwest as presented in paragraph 4.3
(page 15) of the original permi'r application included in Exhibit A

Quantity, location, and construction of any prlvate or public wells on-site or within 2,000 feet
of the facility boundary (R315-310-4(2)(b)(v))

There are no private or public wells on site or within 2,000 feet of the facility boundary.

Tabuiation of all waier rights for ground water and suface waier on-site and within 2,000 feet
of the facility boundary (R315-310-4(2)(b)(vi))

A search of water rights shows only one water right within 2,000 of the facility boundary. This is a
surface water right that belongs to the Bureau of Land Management and is used in conjunction
with a pond for wildlife and stock watering.

Identification and description of all surface waters on-site and within one mile of the facility
boundary (R315-310-4(2)(b)(vii))

There are no surface water bodies within one mile of the facility. Brown's Wash is an ephemeral

stream located near the northeast and northwest corners of the facility and is the only identifiable
stream located within one mile of the facility. There are three smaller washes that fributaries 1o
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Brown's Wash. One wash is located east of the facility, one is located north of the facility and
develops within the facility.

Background ground water and surface water quality assessment and, for an existing facility,
identification of impacts upon the ground water and surface water from leachate discharges
(315-310-4(2)(b)(viii))

Background water quality indicates that water in the upper aquifer consists of total dissolved solids
between 500 and 14,000 mg/l. Water sampled from the perched water below the north area of
the facility resulted in a TDS ranging from 9,400 to 30,000 mg/! (Exhibit A, paragraph 4.7, page
17).

Ground Water Monitoring (R315-303-3(7)(b) and R315-308)

A variance was granted with the original permit eliminating the ground water monitoring
requirements because of the depth to ground water, quality of the ground water, and the extent
of the Mancos shale and the natural barrier it provides.

Statistical method to be used (R315-308-2(7))

No statistical methods are proposed because of the variance in performing ground water-
monitoring. :

Calculation of site water balance (R315-310-4(2)(b)(ix))

A calculation of site water balance is provided in Exhibit A, paragraph 4.8, page 17.
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SECTION X

PART 1l
Il. FACILITY TECHNICAL INFORMATION - ENGINEERING REPORT - PLANS,
SPECIFICATIONS, AND CALCULATIONS

Documentation that the facility will meet all of the performance standards of R315-303-2

Compliance with the performance standards of R315-303-2 is demonstrated in the April 2003
permit application included in Exhibii A.

Engineering reports required to meet the location standards of R315-302-1 including
documentation of any demonstration or exemption made for any location standard (R315-
310-4(2)(c)(i)

Compliance with the location standards is presented in Section V and starting on page V-1 of this
permit application and in Section 4 of the April 2003 permit application in Exhibit A.

Anticipated facility life and the basis for calculating the facility’s life (R315-310-4(2)(c)(il))

The anticipated facility life and supporting calculations are provided in Section 5, porogroph 5.2,
page 20 of the April 2003 permit application in Exhibit A.

Cell design to include liner design, cover design, fill methods, elevation of final cover
including plans and drawings sighed and sealed by a professional engineer registered in the
State of Utah (R315-303-3(3), R315-303-3(6) and (7)(a), R315-310-3(1)(b) and R315-310-

A(2)(c)(iii))

Cell design documentation is provided in Section 5, paragraph 5.3, starting on page 20 of the
April 2003 permit application included in Exhibit A. Plans and drawings are provided as drawing
2 through 10 of the April 2003 permit application in Exhibit A.

Leachate coiieciion sysiem design and caicuiations showing sysiem meefs the requirements
of R315-303-3(2)

A variance was requested and granted in the April 2003 permit application which eliminates the
requirements for lining and leachate collection systems due to the soils, geological and ground
water conditions at the site.

Equipment requirements and availability (R315-310-4(2)(c)(iii))

Equipment requirements and availability is presented in Section 5, paragraph 5.4, starting on
page 22 of the April 2003 permit application included in Exhibit A.
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Identification of borrow sources for daily and final cover and for soil liners (R315-310-4(2)(c)(iv))

Description of borow sources is included in Section 5, paragraph 5.5, page 23 of the April 2003
permit application in Exhibit A.

Run-On and run-off diversion designs (R315-303-3(1)(c), (d) and (e)

Designs associated with of run-off collection and the run-off control system are presented in
Section 5, paragraphs 5.6 and 5.8, page 23 of the April 2008 permit application in Exhibit A.

Leachate collection, treatment, and disposal and documentation to show that any treatment
system is being or has been reviewed by the Division of Water Quality (R315-310-4(2)(c)(v) and
R315-310-3(1)(1)

There will be no lining or leachate collection systems as presented in Section 5, paragraph 5.3,
page 20 of the April 2003 permit Application in Exhibit A. Therefore, collection, freatment, and
disposal of leachate and its associated documentation are not required.

Ground water monitoring plan that meets the requirements of Rule R315-308 including well
locations, design, and construction (R315-310-4(2)(b)(x) and R315-310-4(2)(c)(vi))

A waiver from ground water monitoring was granted in the 2003 permit based the waiver request
and demonstration that there is no potential for migration of hazardous constituents from the
facility 1o the ground water during the active live of the facility and the post-closure care period
as provided in Section 5, paragraph 5.7, page 23 of the April 2003 permit application in Exhibit
A. _ v

Landfill gas monitoring and control plan that meets the requirements of Subsection R315-303-
3(5) (R315-310-4(2)(c)(vii))

Landfill gas monitoring of explosive gases will occur quarerly during the active life and post-
closure care period of the facility. Monitoring will occur within facility structures and at least each
of the eight comers around the perimeter of the facility property. Each monitoring event will be
documented and the documentation wili inciude a record of any detections levels that are
encountered. :

Explosive gas concentrations will not be allowed to exceed 25% of the lower explosive limit (LEL)
within facility structures nor 100% of the LEL around the perimeter of the facility property. In
addition, the landfill will obtain required air quality permits and conform to ambient air quality
standards at the facility boundary or emission standards from any emission of landfill gases,
combustion, or any other emission associated with the facility.

Any detection of explosive gas concentrations meeting or exceeding 25% of the LEL within facility

structures and 100% of the LEL at the facility boundary or beyond will automatically require
implementation of a safety plan that requires:
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. Immediate steps 1o ensure protection of human health.

. Notification to the Executive Secretary within 24 hours of the detection.

. Document in the operating record the explosive gas levels detected and a description
of the steps taken to protect human health within 7 days of the detection.

. Implementation of a remediation plan, approved by the Executive Secretary and

included in the operating record, for the explosive gas release within 60 days of the
detection with a notification to the Executive Secretary that the plan has been
implemented.

Slope stability analysis for static and under the anticipated seismic event for the facility (R315-
310-4(2)(b)(i) and R315-302-1(2)(b)(ii))

Slope stability is presented in Section 5, paragraph 5.3.1, page 21 and in the geotechnical
evaluations provided in Appendix D, Division 4 of the April 2003 permit application in Exhibit A.

Design and location of run-on and run-off control systems (R315-310-4(2)(c)(viii))

Run-on and run-ff control systems are presented in the permit design drawings and in section 5,
paragraph 5.8, page 23 of the April 2003 permit application in Exhibit A.
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SECTION XI
PART Ii
Il. FACILITY TECHNICAL INFORMATION - CLOSURE PLAN
(R315-310-3(1)(h))
Closure Plan (R315-302-3(2) and (3))

A closure plan is provided in Section 6, paragraph 6.0, page 24 of the April 2003 permit
application in Exhibit A.

Closure Schedule {R315-310-4(2)(d)(i))

A closure schedule is provided in Section 6, paragraph 6.1, page 24 of the April 2003 permit
application in Exhibit A,

Design of Final Cover (R315-303-3(4) and R315-310-4(2)(c)(iii))

Design of the final cover system is provided in the permit design drawings and in Section 6,
paragraph 6.2, page 24 of the April 2003 permit application in Exhibit A.

Capacity of Site in Volume and Tonnage (R315-310-4(2)(d)(ii))

Site capacity is provided in Section 6, paragraph 6.3, page 24 of the April 2003 permit
application in Exhibit A.

‘Final Inspection by Regulatory Agencies (R315-310-4(2)(d)(iii))

Final Inspection criteria are providedin Section 6, paragraph 6.4, page 24 of the April 2003 permit
application in Exhibit A,

Page Xi - 1



SECTION Xii

PART II
Il. FACILITY TECHNICAL INFORMATION - POST-CLOSURE CARE PLAN
(R315-310-3(1)(h)

Post-Closure Plan (R315-302-3(5) and (6))

A post-closure plan is provided in Section 7, paragraph 7.0, page 25 of the April 2003 permit
application in Exhibit A,

Site Monitoring of Landfill Gases, Ground Water, and Surface Water, if Required (R315-310-
4(2)(e)()

Site monitoring is provided in Section 7, paragraph 7.1, page 25 of the April 2003 pemit
application in Exhibit A.

Changes to Record of Title, Land Use, and Zoning Restrictions (R315-310-4(2)(e)(ii))

Ciriteria is provided in Section 7, paragraph 7.2, page 25 of the April 2003 permit application in
Exhibit A.

Maintenance Activities to Maintain Cover and Run-on/Run-off Control Systems (R315-310-

4(2)(e)(iii))

Maintenance activities are provided in Section 7, paragraph 7.3, 7.4 and 7.5 on page 25 of the
- April 2003 permit application in Exhibit A.

List the Name, Address, and Telephone Number of the Person or Office to Contact About the
Facility During the Post-Closure Care Period (R315-310-4(2)(e)(vi))

Contact information is provided below:
Ms. Mariene Wheaton
76 South Orange Ave., Suite 208

South Orange, New Jersey (07079
(973) 630-7721
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SECTION Xiii

PART I

il. FACILITY TECHNICAL INFORMATION - FINANCIAL ASSURANCE

(R315-310-3(1)(}))

Identification of closure costs including cost calculations (R315-310-4(2)(d)(iv) and (R315-302-

2(2)(n))

Closure cost calculations completed with the April 2003 permit application are presented in
Section 8, paragraph 8.0, Table 4 - Summary of Estimated Closure Costs for Cell 1, 2, or 3, page
26, Exhibit A. The following is a revision of Table 4 adjusting the unit and task costs by an

inflationary rate of 2.8% per year.

Table 4 Modified
Summary of Estimated Closure Costs for Cell 1, 2, or 3
(Section 8, Paragraph 8.0, Page 26, April 2003 Permit Application, Exhibit A)

April 2008
2003 Unit | Adjusted 2008
Task/Service Quantity | Units Cost Unit Cost | Task Cost
Conduct Site Evaluation 1 LS $2,750 $3,160 . $3,160
Remove Buildings & Equipment 1 LS $2,450 $2,815 $2,815
Final Grading 2 Acres | $1,122 $1,290 $2,580
Move & Compact On-Site Clay 4840 | cv | $320 | $370 | $17.908
Move & Place Erosion Control Cover 1,613 CY §12.00 | $13.80 $22,259
Subtotal $50,730
Technical & Professional Services 1 LS 7% 7% $3,551
Contingency ] LS 10% 10% $5,073
Total $59,355

Identification of post-closure care costs including cost calculations (R315-310-4(2)(e)(iv))

Post-closure cost calculations completed with the April 2003 permit application are presented in
Section 8, paragraph 8.0, Table 5 - Summary of Estimated Post-Closure Costs for Cell 1 or 3, and
Table 6 - Summary of Estimated Post-Closure Costs for Cell 2, both on page 26, Exhibit A. The
following are revisions of Tables 5 and 6 adjusting the unit and task costs by an inflationary rate

of 2.8% per year,
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‘ Table 5 Modified
Summary of Estimated Post-Closure Costs for Cell 1 or 3
(Section 8, Paragraph 8.0, Page 26, April 2003 Permit Application, Exhibit A)

April 2008
2003 Unit| Adjusted 2008

Task/Service Quantity | Units Cost Unit Cost | Task Cost
Post Closure Inspections’ 120 LS $500 §575 $69,000
Methane Gas Monitoring® 120 LS $140 $161 $19,320
Repair/Maintain Cover® 4,260 | Acres $12 $14 $58,788
Subtotal $147,108

Technical & Professional Services 1 LS 7% 7% $10,298

Contingency ] LS 10% 10% $14,711
Total _ $172,116

Table 6 Modified
Summary of Estimated Post-Closure Costs for Cell 2

. (Section 8, Paragraph 8.0, Page 26, April 2003 Permit Application, Exhibit A)
April 2008
2003 Unit | Adjusted 2008

Task/Service Quantity | Units Cost Unit Cost | Task Cost
Post Closure Inspections' ’ 120 LS $500 $575 569,000
Methane Gas Monitoring? 120 LS $140 S161 $19,320
Repair/Maintain Cover® - | 7,200 | Acres $12 ~ $14 - $99,360
Subtotal $187,680

Technical & Professional Services 1 LS 7% 7% $13,138
Contingency 1 LS 10% 10% 518,768
Total $219,586

Notes to tables included in Section 8, paragraph 8.0, page 27 include:

1. May be reduced to annual inspections upon site stabilization, with DEQ approvai.
2. May be discontinued upon site stabilization, with DEQ approval.
3. Calculated at 2 cy/acre x 120 acres x 30 years
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identification of the financial assurance mechanism that meets the requirements of Rule R-
315-309 and the date that the mechanism will become effective (R315-309-1(1)

The Owners propose to use a bond as the financial assurance mechanism. Each Cell will have
its own bond as an individual funding mechanism. A stand-by trust fund will be established if
bonds that do not allow partial-payments are used.

The financial assurance mechanism may be re-established as approved by the Utah Division of

Solid and Hazardous Waste at the time of each annual financial assurance re-evaluation during
the operational life and post closure care period of the facility.
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SECTION ONE:  GENERAL INFORMATION

1.0 GENERAL INFORMATION

Landfili Investors, LLC proposes to permit a Class V commercial solid waste landfill, the “Solitude
Landfill”, within the boundaries of the City of Green River, Emery County, Utah. The landfill will be a
commercial nonhazardous solid waste disposal facility used for the disposal of municipal solid
waste and any other nonhazardous solid waste, not otherwise limited by rule or solid waste permit
for disposal. It is intended that the landfill will be operated in accordance with all Federal and State
laws and regulations applicable to the management and operation of landfill sites. This includes,
but is not limited to, the Rules of the Utah Solid Waste Disposal Act and Subtitle D of the Resource
Conservation and Recovery Act.

1.1 NAME OF FACILITY
Solitude Landfill

1.2 SITE LOCATION

The landfill property is an irregularly shaped 320 acre parcel in Section 22, Township 21 South,
Range 17 East, Salt Lake Base and Meridian (see Figure 1). The site is located approximately nine
miles east of the Green River in the City of Green River. The latitude and longitude coordinates of
the entry gate are:

Latitude: N 38° 58’ 20"
Longitude: W 110°1" 42"
1.3 FACILITY OWNER

Green River Landfill, LLC

4570 Westgrove Drive, Suite 240
Addison, Texas 75001
972-407-0550

14 FACILITY OPERATOR
Landfill investors, LLC

4570 Westgrove Drive, Suite 240
Addison, TX 75001

(972) 407-0701

1.5 LOCAL CONTACT PERSON
Pete Fote

2825 East Cottonwood Parkway, Suite 500
Salt Lake City, UT 84121

801-990-3456

1.6 TYPE OF FACILITY
Class V Commercial Landfiil

1.7 TYPE OF APPLICATION
Initial Application
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1.8 PROPERTY OWNERSHIP
Green River Landfill, LLC, a Utah Limited Liability Corporation, owns the property; proof of
ownership is included in Appendix A.

1.9 CERTIFICATION OF SUBMITTED INFORMATION
The certification of submitted information is included below:

CERTIFICATJON OF SUBMITTED INFORMATION
. Er*c.ggg\ et

(Name of Official) (Title)

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering
the information, the information is, to the best of my knowledge and belief, true, accurate, and
complete. | am aware that there are significant penalties for submitting false information,

including the pgssibitityof fine and imprisggment for knowing violations.
Signature: , Date # Z?‘) < (2(32@3

SUBSCRIBED AND SWORN to before this 28th day of April, 2003.

My commission expires on the 5™ day of February, 2005.

’

Notary Public in and for

(SEAL) Dallas County, Texas. P,” ROXIE HEBE s
DKL) N
\3

) Public, State of Texas
ES My Commission Expires
8\ February 05, 2008
e
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SECTION TWO INTRODUCTION

2.1 PROJECT SUMMARY

Green River Landfill, LLC (Owner), a Utah Limited Liability Corporation, and Landfill
Investors, LLC (Operator) are a partnership of commercial landfill development firms with
local offices in Salt Lake City, Utah. The Owner and Operator are making this application
for the purpose of disposing of municipal solid waste and any other nonhazardous solid
waste, not otherwise limited by rule or solid waste permit for disposal. The site for the new
Class V Municipal Sold Waste (MSW) landfill is approximately nine miles east of the Green
River in the City of Green River. The landfill will accept only waste delivered by truck and/or
rail from municipal clients in Utah and throughout the United States under contract with
Landfill Investors.

22 GENERAL DESCRIPTION OF THE FACILITY

The Solitude Landfili (Landfill) will be located on 320 acres of privately owned land located
in Section 22, Township 21 South, Range 17 East, Salt Lake Base and Meridian. Itis
bordered on all sides by undeveloped land. Figure 1 shows the location of the site. Proof of
ownership is included in Appendix A. Within the site boundaries are located three disposal
cells and associated access roads.

The land use zoning of the site and the properties adjacent to the Landfill boundary is
designated Industrial. The Landfill site will be surrounded by a chain-link security fence,
phased in place as each cell is constructed. Other fencing may be placed between cells, as
may be appropriate to or directed by various municipal clients. Access to the landfill will be
gated to prevent unauthorized entrance when the landfill operator is not present. The
locked gate will be located approximately 800 feet south of the northwest property corner.
Entrance to the Landfill will be from the west along an improved all-weather road.

23 LEGAL DESCRIPTION OF FACILITY
The property was surveyed in June 1994 and the topography was mapped. The
topographic map is provided here as Figure 2, Site Map.

24 TYPES OF WASTE AND AREA SERVED

The Landfill will accept waste as defined by R315-301-2 (11): The landfill will be a
commercial nonhazardous solid waste disposal facility used for the disposal of municipal
solid waste and any other nonhazardous solid waste, not otherwise limited by rule or solid
waste permit for disposal. This waste will be delivered to the Landfill by truck and/or rail.
The potential area served is the State of Utah and municipalities outside of the State of
Utah. No hazardous waste will be accepted (see Section 3).
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SECTION THREE PLAN OF OPERATION

3.0. PLAN OF OPERATION
The purpose of the Plan of Operation is to provide an accurate description of the daily
operation of the Landfill.

3.1 SCHEDULE OF CONSTRUCTION

The Owner will begin construction within 60 days following 1) approval by the Utah
Department of Environmental Quality to operate the Landfill, 2) approval by the City of
Green River to operate the Landfill, and 3) approval of the Governor and the Legisiature.
Table 1 presents the proposed schedule of general site construction, and construction of
the first cell; however, rail access will be not be constructed until such time as the volume of
waste makes it feasible or the demand of contracted municipalities requires it.

Table 1
Schedule of Construction

Start Date Construction Activity Completion Date
Notice + 60 days Stake Disposal Cells for Excavation Notice + 70 days
Notice + 72 days Excavate First Disposal Cell & Stockpile Dirt Notice + 102 days
Notice + 72 days Grade and surface access road to site Notice + 93 days
Notice + 102 days Construct 1000 sf Operations Building Notice + 144 days
Notice + 102 days Fence & Gate Property Notice + 137 days -
Notice + 147 days Facility Open for Disposal Operations NA

Notice = Notice of Approvals and Contract Completion

The Landfill will be constructed with three disposal cells. One, two or all three cells may be
constructed at once, depending on contractual arrangements with municipal clients. For
example, two municipalities may allow co-mingling of their waste in one cell, while a third may
demand a separate cell. Additionally, while it is intended to operate the Landfill as a bale-fill, a
municipality that does not utilize baling technology will need a separate cell. The result of this
potential variability is that the Schedule of Construction may be modified.

3.2 DESCRIPTION OF ON-SITE WASTE HANDLING PROCEDURES

The Landfill will be operated by Landfiil Investors, LLC. Management of the Landfili will be
conducted out of the operations office at the Landfill. The local contact at the site will be
designated by the Owner's Utah Manager, Pete Fote. Daily operation of the landfill will be
under the direction of his designated Landfill Operator (Operator) on site.

The landfill design will incorporate an excavated cut-and-fill method, excavating three
disposal areas below the natural ground surface to an approximate maximum depth of
between 30 to 35 feet (see Drawings 6 and 7). The bottom will be graded at approximately
2 percent slope, south to north, to follow the general topography of ground surface. The
below-grade disposal area will be excavated and constructed prior to acceptance of waste,
Disposal of waste will continue until the entire area has been filled to ground surface, then
from ground surface up to a height of approximately 35 feet.

The gate to the landfill will be kept locked at all times that the landfill is not in operation. ltis
the responsibility of the operator to unlock the gate each morning and lock the gate at the
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end of the day. The operator is responsible for directing vehicles to the proper location for
disposal of waste. Direction of vehicles also may be accomplished through the placement
of directional signs. An operator will attend the landfill at all times that the landfill is open.

3.2.1 Bale-Fill Operation.

The Operator will direct trucks with bales to the working face of the landfill cell designated
for bales, where he will direct unloading and placement of the bales. Bales will be placed in
such a manner as to reduce or eliminate air space between bales and to create the effect of
an interlocking wall of bales. The number of bales accepted for disposal will be maintained
on a daily basis. The Operator will take a photograph of the bale-fili working face at the end
of each working day and prior to placement of required daily cover.

A Daily Operating Record form shall be completed during each day of operation at the
landfill. An example of the Daily Operating Record is included in Appendix B. For the bale-
fill cell, information shall include number and type/size of bales, inspection log, and any
deviations from the approved Plan of Operation, along with the reason for the deviation.
Completed forms shall be kept on file at the site.

3.2.2 Compacted Fill Operation

Non-baled waste may be delivered to the Landfill by either truck or rail car. In either event,
the vehicles will be unloaded at the site and the waste moved to the working face of the
compacted fill disposal cell. The operator will perform load counts on a daily basis, making
a record of the number, type, maximum volume and tare weight of each delivery vehicle
arriving at the site. A Daily Operating Record form shall be completed during each day of |
operation at the landfill. An example of the Daily Operating Record is included in Appendix
B. Information shall include accurate load counts, type of waste, inspection log, and any
deviations from the approved Plan of Operation, along with the reason for the deviation.
Completed forms shall be kept on file at the site.

Incoming waste will be deposited at the working face under the direction of the operator.
Refuse will be compacted across the working face with a compactor to achieve maximum
practicable in-place density. The working goal for in-place density will be the range of 1100
to 1400 pounds per cubic yard. In-place density will be determined by calculation using
disposal records (weight and volume) and a topographic survey. Density calculation will be
performed on an annual basis so that the information will be complete in time for the annual
report to the DEQ.

The working face of the compacted disposal cell will be covered daily with a minimum of six
inches of soil over the surface of all exposed waste.

33 INSPECTIONS AND MONITORING
The schedule for inspections and monitoring of landfill facilities to ensure proper operation
and maintenance is provided in Table 2.
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TABLE 2
INSPECTION AND MONITORING SCHEDULE
Inspection/Monitoring Activity Frequency

Access road and gate Monthly
Fence inspection Monthly
Landfill equipment maintenance Per manufacturers recommendations
Closure final cover inspection During closure activities
Post Closure Inspection/Maintenance Quarterly
Post Closure Monitoring Quarterly

There is no installed equipment at the landfill such as monitoring wells, leachate collection or
gas collection systems, therefore there is no required maintenance as specified in UAC R315-
302-2(2)(h).

3.4 CONTINGENCY PLANS FOR FIRE OR EXPLOSION

As a precaution to avoid a fire hazard, all waste shall be covered with soil on a daily basis
(Section 3.2). In the event that fires do occur during operating hours, the burning material
will be separated from other material and covered with soil, using on-site earth-moving
equipment.

Small fires may be extinguished with the fire extinguishers provided in the site vehicles or by
using on-site water, available from the water storage tank and/or the water trailer. Upon
notification of an on-site fire, which is not controliable with on-site fire protection equipment,
a long blast (greater than 30 seconds) on a vehicle horn will be sounded, and nonessential
equipment will be shut down. All site personnel will assemble outside the landfill entrance,
the City of Green River Fire Department will be alerted and all personnel will move to a safe
distance from the involved area until the fire is extinguished. The telephone number and
location of the nearest fire station will be displayed in the site office and in all site vehicles.

Fires that occur during times that the landfill is closed will be more difficult to control due to
the time available for the fire to spread. If a fire is reported after hours, the Operator or
Landfill Manager may utilize site equipment to segregate the burning portion and bury the
fire with soil. Otherwise, the local fire department will be summoned to control the fire.

The contingency plan for dealing with explosive gasses is provided in Section 3.6.1. Such
gases, however, are not expected to be generated within this Class V landfill due to the dry
nature of the waste and the extremely limited availability of moisture to be entrained within
the landfilled waste.
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3.5 CORRECTIVE ACTION PROGRAMS FOR GROUNDWATER CONTAMINATION
Groundwater monitoring will not be performed at the Solitude Landfill; therefore no corrective
action programs are included with this application.

3.6 CONTINGENCY PLANS FOR OTHER RELEASES

36.1 Explosive Gas _

Due to the types of waste received and the dry climate of Utah, this landfill should generate
little, if any, explosive gas. If quarterly gas monitoring indicates that methane gas exceeds the
LEL at the property boundary, however, corrective measures will be implemented within ten (10)
days. The contingency plan for implementing corrective measures will include 1) notification to
The City of Green River and DEQ, 2) increasing quarterly monitoring frequency to monthly, and
3) installation of a passive venting system.

3.6.2 Run-Off Control System

During operation of the below-grade disposal operations, there will be no potential for failure of
the run-off control system. During operation of the above-grade disposal operations, however,
the perimeter berms that constitute the run-off control system could be compromised by such
incidents as an excessively heavy rainfall or accidental breach by equipment. The contingency
plan for dealing with such failure is first to re-direct surface flow (if any) back into the perimeter,
and second to reconstruct the berm sufficiently to function as designed. All aspects of this
contingency plan can and will be implemented using on-site equipment.

3.7 FUGITIVE DUST

Fugitive dust is not expected to be a nuisance; there are no residences within one-half mile
of the facility. If, at any point in the operation of the facility, fugitive dust is determined to be
a problem, measures will be taken to control it, which may include watering the road.
Fugitive dust will be addressed routinely as necessary to comply with Division of Air Quality
regulations.

3.8 MAINTENANCE OF INSTALLED EQUIPMENT

No equipment is installed, or is planned to be installed, at the Landfill, including groundwater
monitoring equipment, leachate collection equipment, and gas collection and monitoring
equipment.

39 PROCEDURES FOR EXCLUDING HAZARDOUS WASTE

The tandfill will be a commercial, nonhazardous solid waste disposal facility and will accept
waste as defined in R 15-301-2 (11). The landfill will accept municipal solid waste and any
other nonhazardous solid waste, not otherwise limited by rule or solid waste permit for
disposal; the landfill will not accept hazardous waste.

By contractual agreement, waste delivered to the Solitude Landfill that has originated from a
Transfer Station will be required to design and implement procedures for excluding
hazardous waste. These procedures will include, at a minimum, formal training of Transfer
Station operators and / or collection personnel in the identification and removal of
hazardous waste and hazardous materials.
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Although procedures initiated at the respective Transfer Stations should preciude the
delivery of hazardous waste to the Landfill, the Landfill Operator will also be responsible for
identification and prohibition of unacceptable wastes that may be discovered in un-bailed
waste or loose waste delivered by a local or regional municipality that does not have access
to a Transfer Station.

Loads will be inspected as they arrive and any suspicious waste will be refused access to
the landfill. The dozer operator also will become aware of unacceptable waste in any waste
material as he is working and compacting the ioad. Any suspicious waste discovered on the
working face will be segregated from the other waste pending alternative disposal. The
Landfill Manager will have the ultimate authority and responsibility for decisions regarding
acceptance or rejection of any waste.

3.10 PROCEDURES FOR CONTROLLING VECTORS

The waste accepted at the Solitude Landfill will be either baled or loose. In either event, the
waste will originate from a Transfer Station and as a result will be relatively dry. This type of
waste does not lend itself to attracting or generating disease vectors; however, all waste
shall be covered on a daily basis to prevent scattering of waste or attracting disease
vectors. Standing water shall be allowed to drain to the extent possible to preclude the
harboring of mosquito larvae.

3.1 PLAN FOR ALTERNATIVE WASTE HANDLING

If the site is closed for any reason, waste that is in transit may be stored in the transport
containers (e.g., rail car on siding, truck trailer at site). Although the Solitude site comprises
320 acres, the entire facility (three cells and associated roadways, etc.) may not be
constructed initially. In the event of an emergency, another area of the facility may be used
to receive waste (whether for disposal or temporary storage), but only if such areas are
constructed and available. If no such areas are available during an emergency, waste flows
will be halted and waste in transit will be stored as described above.

3.12 GENERAL TRAINING AND SAFETY PLAN

Each employee who works with solid waste at the Landfill will be trained and have a working
knowledge of basic maintenance and operational techniques necessary to operate and
maintain the facility in a manner which does not endanger human health and safety or
environmental quality, including emergency response and contingency plan implementation.
Training will be accomplished through both on-the-job training and classroom training
sessions (e.g. SWANA training classes).

The facility-training program will be directed by the Landfill Manager, or a designated
professional trainer. Initial training will be completed within two months of employment
followed by an annual review of basic waste management skills or formal annual training.

3.13 RECYCLING

Recycling activities will be performed by the contracted municipalities prior to any waste
being delivered to the Landfill. No provisions for recycling will be made at the Landfill and
the general public will not have access to the Landfill.
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3.14 COMMERCIAL DISPOSAL FACILITY REQUIREMENTS, R315-310-3(2)
After receiving a permit from the Executive Secretary, Solitude will gain approval from the
City of Green River, the Governor and the Legislature of the State of Utah.

SECTION FOUR GEOHYDROLOGICAL REPORT

4.0 GEOHYDROLOGICAL REPORT

The site is particularly suited for a landfill due to its remote location, small amount of annual
precipitation (6.5 inches), high evapotranspiration (55.9 inches), low-permeable bedrock
immediately below the site, the considerable depth to groundwater and the poor quality
groundwater. The site, and the area surrounding the site, is not used for agriculture due to
the lack of water and the poor soil and vegetative conditions.

The site conforms to the following location standards set forth in R315-302-1 (2):

e The site is not located within one thousand feet of any national, state, or county park,
monument, or recreation area; designated wilderness or wilderness study area; or
wild and scenic river area; ecologically and scientifically significant natural areas; or
farmland which is classified as “prime,” “unique,” or of “statewide importance.”

+ No permanent dwellings or historic structures or properties exist within one-forth mile
of the site.

o The site is not located within five miles of any airport runway.

» No archeological sites are nearby.

* The site is not located in a subsidence area, a dam failure flood area, above an
underground mine, or above a salt dome or salt bed.

s The site is not located within 200 feet of a Holocene fault, nor is it located within a
seismic impact zone.

« The local geology of the site, confirmed by field study, does not indicate that it is an
unstable area subiject to differential settling.

» The site is not located in any public land used by a public water system for
watershed control for municipal drinking water purposes, or in a location that could
cause contamination to a lake, reservoir, or pond.

¢ The site is not located in a flood plain or wetland area.

» Based on hydrogeologic studies in the area, the aquifer below the site is 200 to over
1000 feet below the surface. Although some isolated perched water pockets 25 to
40 feet below the surface were found along the ephemeral streams, the water quality
of this water was found to be contain generally greater than 10,000 mg/L TDS.

e There are no threatened or endangered species at the site. (See Ietter from Utah
Division of Wildlife Resources, Appendix F)

4.1 LOCAL GEOLOGY

The proposed landfill site lies on a gently northwest-sloping pediment that has developed on
the Mancos Shale (see Figure 2, Geologic Map, and Figure 3, Geologic Cross Section). The
site is typical of Badlands topography and is dissected with arroyos and ephemeral streams.
Brown's Wash, a large ephemeral stream, crosses the northern portion of the site flowing
west. A tributary of Brown's Wash also crosses the site flowing in a northwest direction and
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joins Brown's Wash outside of the West boundary of site. Brown's Wash flows into the
Green River approximately 6 miles west of the site.

The drainage area of Brown’s Wash located upgradient from the Solitude Landfill site
encompasses 27,930 acres (see attached map, Figure 4). The estimated flow in Brown’s
Wash originating from a 100-year storm event was calculated using the TR-20 SCS
method. The attached sheets present the assumptions, input parameters, resulting
hydrograph, and conclusions. Based on the input parameters used, the estimated peak
flow from this storm event is 1020 cfs.

The calculated depth of flow of 3.46 ft will remain within the confines of the channel, which
is approximately 5 ft deep. The peak velocity of 8.3 fps necessitates that some rip rap be
placed on the banks of the channel, near the northeast corner of Cell 1, extending
approximately 30 to 50 feet on either side of the point of closest approach of the channel to
the site boundary. The riprap will serve to protect the corner of Cell 1 from undercutting. No
other effects are anticipated from runoff in Browns Wash.

There is no runoff from open cells. All runoff in contact with waste is maintained within the
open cell (see Figure 8 of the Permit Application). During construction and waste filling of
the above-grade portion of the cells, a berm will be maintained around the perimeter of the
open portion of the cell to prevent runoff.

Ground elevations at the site range from approximately 4300 to 4400 feet above mean sea
level; the Green River, located six miles west of the site, is at about 4050 feet above sea
level. The south edge of the site is bounded by low barren hills. The eroded flank of the
East Tavuputs Plateau (Book Cliffs) is about 5 miles to the north and east of the site.

The climate of the site is semi-arid and generally has little vegetation, consisting of clumps
of shad scale, occasional salt grasses, and isolated cactus plants (Hepwirth, 1963).

4.1.1 Stratigraphy

Soil cover over the site is generally very thin and consists of either a thin layer of alluvium or
weathered shale. The northern and some of the central portions of the site are covered with
alluvium and/or terrace deposits from the ephemeral stream channels in those areas (see
Figure 2). Generally, alluvial deposits are near the base of the plateaus and near the larger
stream channels where they contain a wide range of grain sizes, varying from boulders to
clay. Subsurface logs from test pits and drill holes from the site show that the depth of
alluvium generally ranges from 0 to 22 feet with the thicker depths near the stream
channels. The remaining areas of the site are covered with an overburden that consists of
silty clay material, weathered from the Mancos Shale bedrock. Test pits and borings
indicate that the depths of silty clay overburden ranges from 0 to 5 feet. Test pit and drill
hole logs are presented in Attachment 1.

Bedrock at the site consists of outcrops of the Mancos Shale formation, which is a dark-gray
marine shale. Drilling logs from water and oil wells in the vicinity indicate that the Mancos
Shale has a minimum thickness of about 1100 feet in the area of the site. Projecting the dip
angle of the lower contact of the Mancos outcropping southwest of the site (see Figure 2,
Geologic Map), the shale would be approximately 1420 feet thick below the site. The

" Mancos Shale formation has two distinguishable members in the lower part of the section in
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the area of the site. In descending order these are the Ferron Sandstone and Tununk
Shale. These both outcrop approximately 2 miles southwest of the site. Projecting the dip
angle of these beds indicates that the Ferron Sandstone would be approximately 1300 feet
below the site.

Directly below the Mancos Shale formation lies the Dakota Sandstone with a maximum
thickness of 200 feet. The Dakota Sandstone comprises the top layer of the Mesozoic
Sandstone Aquifer, an aquifer composed of a thick sequence of 11 bedrock units that are
mostly sandstones. The maximum thickness of the Mesozoic Sandstone Aquifer is about
3000 feet. Underlying the Mesozoic Aquifer is the Lower Mesozoic and Upper Paleozoic
confining beds, which are comprised of interbedded layers of siltstone, shale, sandstone
and a highly impermeable layer of evaporites with a maximum thickness of 12,000 feet.
Under the confining beds is the Lower Paleozoic Aquifer which is comprised of siltstones,
sandstones, and limestones. A conceptual geologic cross section has been prepared as
Figure 3 and shows a profile of general subsurface conditions .

4.1.2 Structural Geology

A site investigation performed in 1994 included coring into the Mancos Shale to characterize
the bedrock. The bedrock was determined to be highly weathered in the top 0 to 10 feet of
the shale, rapidly grading to a competent shale to the maximum depth of the coring (140
feet). The Rock Quality Designation (RQD) of the bedrock ranged from Q near the surface
to 100% at about 30 feet deep and deeper. Joint spacing ranged from 0-1 inches near the
surface to over 5 feet at the bottom of the corings. Some vertical fracturing was observed in
the upper 20 feet of the corings, but at depths over 20 feet the joints were relatively clean
and largely horizontal with some evaporite material (gypsum) found along the joints.

The nearest Holocene fauit, the Little Grand Fault is located 1% miles south of the site. The
Little Grand Fault runs generally east-west and is a normal fault that is approximately 12
miles in length (Rush, 1982). Although some smaller faults are located approximately 5
miles to the east and about 3 miles to the southwest, seismic activity at the site is probably
governed by the larger and closer Little Grand Fault. Seismic activity at the site is
considered minimal based on USGS National Seismic Hazard Mapping Project
(http://geohazards.cr.usgs.gov/eg/index.htmi). According to the probabilistic ground motion
values given for the site’s coordinates, there is a 30% probability of not exceeding a
horizontal acceleration of 0.05 g in 50 years.

4.2 REGIONAL GEOLOGY

The proposed facility is located in the northern portion of the Paradox Basin, which is in the
Canyonlands section of the Colorado Plateau. The region is characterized by young-to-
mature plateaus and large topographic relief. Paradox basin is not a definable
physiographic feature but consists of the portion of the Colorado Plateau that is underlain by
a thick sequence of evaporite (salt) beds.

Rock units in the area dip gently to the northwest. |dentifiable rock outcroppings in the
region include the Mesaverde Group, which is a sandstone unit with seams of shale and
coal; the Book Cliffs and higher elevation plateaus are formed from Mesaverde Group.
Below the Mesaverde Group lies the Mancos Shale formation which is a dark-grey marine
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shale; the proposed site lies on an outcropping of the Mancos Shale Formation. Beneath
the Mancos Shale formation lies the Dakota Sandstone which comprises the top layer of the
Mesozoic Sandstone Aquifer, an aquifer composed of a thick sequence of 11 rock units that
are mostly sandstones. The Dakota Sandstone outcrops about six miles south of the site.
Further south of the site is a large outcropping of the Lower Mesozoic confining beds which
consists of interbedded layers of siltstone, shale, sandstone, and evaporite beds. The
Canyonlands area, approximately 30 miles south of the site, is formed from the Lower
Mesozoic Confining beds. Under the confining beds is the Lower Paleozoic Aquifer which is
comprised of siltstones, sandstones, and limestones.

4.3 GROUNDWATER

Based on drill holes from the surrounding area, the groundwater is at significant depths and
is of generally low quality. Groundwater flow is generally to the west-southwest from areas
of recharge (Book Cliffs) toward areas of discharge (Green River). Analysis of wells drilled
in the area indicated minimum depth of water is 200 feet and maximum is over 1,000 feet.

Groundwater in the area occurs primarily in two separate aquifers: the upper Mesozoic
sandstone aquifer and the lower Paleozoic aquifer. The upper and lower aquifers are
hydraulically separated by thick beds of evaporates which effectively delineates the two
aquifers and cause the aquifers to act independently. All ground water recharge to the
aquifer system from the ground surface is limited to the upper aquifer, as the lower system
is hydraulically isolated from the surface. Potential leakage between the aquifersis in an
upward direction under the site (Rush, 1982).

4.3.1 Upper Aquifer Characteristics

The upper Mesozoic aquifer consists of a thick sequence of 11 northwesterly-dipping rock
units that are mostly sandstones. The aquifer has a maximum thickness of 3,000 feet and
is confined in the area of the site by the impermeable Mancos shale formation. Generally,
water occurs in the rocks of the unsaturated part of the upper ground water system as a
result of recharge from local precipitation. The precipitation vertically percolates downward
toward the underlying zone of saturation where it begins to move horizontally. Regionally
much of the upper aquifer is unsaturated, although perched water is common.

Water in the upper aquifer is generally found at depths greater than 200 feet. The
potentiometric surface of the upper aquifer is the lowest near the Green River and rises
away from the river: the elevation of the potentiometric surface is at least 200 feet below the
ground surface of the site according to a potentiometric map developed by Rush (1982).

43.2 Upper Aquifer Recharge

Recharge from precipitation in the area of the site is probably minimal due to the
outcropping of the impermeable Mancos Shale at the site. The majority of recharge to the
upper aquifer system is greatest near the Book Cliffs, where the precipitation is relatively
large, and along the ephemeral streams, where infiltration is most likely (Rush, 1982).

No recharge to the upper aquifer occurs due to inflows from the Green River. The
potentiometric maps of the aquifer suggest instead that the river acts as a drain for the area.
Recharge to the upper aquifer also occurs from subsurface inflows from the adjacent areas.
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Potentiometric maps of the area indicate that most of the ground water inflow is from the
San Raphael Swell to the west and the Book Cliff area to the north and east (Rush, 1982).

4.3.3 Upper Aquifer Outflows

Groundwater in the upper aquifer is too deep to be subject to evapotranspiration although
the shale forms soils with minimal permeability and large porosity that retains temporarily
stored water near the ground surface. Here it is easily discharged from perched water areas
by transpiration due to plants and evaporation from the soil. Most of the evapotranspiration
occurs along the larger ephemeral streams where there is perched water.

Several studies have been performed to determine the amount of outflow from the upper
aquifer system into the Green River. Potentiometric maps and mass balance equations for
the Green River indicate that regionaily, there is flow from the upper aquifer into the Green
River, although there appears to be very little local subsurface flow from the area based on
potentiometric maps of the region. Regionally, subsurface flow from the area appears to
flow from the area near the Green and Colorado River confluence to the south of the site.
Discharge from wells and springs is believed to be minimal as there are no large diameter
wells in the vicinity of the site, and there are few springs, and these springs generally flow
from the perched water table (Rush, 1982)

4.3.4 Perched Water

During the 1994 field investigation, perched water was initially found in four locations at the
site, in exploratory drill holes and monitor wells DH-2, MW-2, MW-5 MW-7 and DH-10.
MW-7 was later discovered to be dry after completion of the monitor well. The only drill
holes that produced perched water are found near the ephemeral streams. The perched
water is believed to be isolated pockets of water that have been recharged from runoff from
the ephemerai channeis and does not extend across the site.

4.4 WELL INVENTORY
A search of water rights on file with the Utah Division of Water Rights indicated that no wells
were located within 5 miles of the site (Appendix C).

4.5 WATER RIGHTS

The only water rights within a radius of 5 miles of the site include seven livestock watering
ponds, five springs, and eight diversions along the ephemeral streams in the area. The City
of Green River procures potable water from the Green River and does not utilize wells
because of the significant depth to, and poor quality of, the ground water.

4.6 SURFACE WATER

Two large streams, the Colorado and Green Rivers, flow through the region in a southerly
direction. The Colorado River is located approximately 45 miles east of the site and the
Green River is located about 6 miles west of the proposed site. Two smaller perennial
streams, the Price and San Rafael Rivers, enter the Green River from the northwest at a
distance of 12 miles north and 16 miles south of the site, respectively. Most of the
drainages in the area have ephemeral streams that flow in response to snowmelt or runoff
from precipitation events.
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4.7 WATER QUALITY

Existing data from Rush (1982) indicate that the ground water from the upper confining bed
(Mancos Shale) and the upper aquifer (Mesozoic Sandstone) is brackish with dissolved
solids levels from 500 to 14,000 mg/l. This would classify the water as Class Il (drinking
water) to Class [V (saline ground water) according to the Administrative Rules For Ground
Water Quality Protection, (DWQ, 1993).

Perched water samples were obtained on July 29, 1994 from DH-2, DH-10, MW-2 and MW-
5. Laboratory results, which are provided in Appendix D, indicate that the quality of the
perched water below the site is of poor quality with TDS values ranging from 9,400 to
30,000 mg/l. These TDS values would generally classify the perched water as Class 1V
(Saline Groundwater), for TDS above 10,000 mg/l. This is based on the groundwater aquifer
classification system established in the Utah Groundwater Quality Protection Regulations.

4.8 CALCULATION OF SITE WATER BALANCE

The site is semi-arid with annual precipitation at the site estimated to average 6.5 inches a
year (Utah Climate, 1992). Annual evapotranspiration is significantly higher (55.9 inches)
than the average precipitation at the Site. The site is characterized by a thin layer of soil
that overlies the Mancos Shale bedrock. The soil consists of permeable silty gravel alluvium
near the larger ephemeral streams with a thinner layer of silty clay soils over the rest of the
site.

The upper ten feet of bedrock is highly weathered and permeable but grades rapidly to a
non-weathered impermeable shale (permeability values range from 10”7 cm/sec to 10"
cm/sec). The site is dissected with small arroyos that have developed in the iargely silty
clay overburden.

The range of ground water depths in the area, based on available well logs and references,
ranges from 200 to over 1,000 feet below ground surface (Rush, 1982). Subsurface
investigation of the site indicates that there is perched water near the larger ephemeral
streams that ranges in depth from 27 to 39 feet.

Test resuits indicate that the minus 200 fraction of the soils (silt and clay portion) ranges
between 5% and 44% in the alluvial areas of the site and between 20% and 90% in other
areas of the site. The majority of the site soil would be generally classified as silty or sandy
clay. Soils in the alluvial areas would be classified as either silty gravels or silty sand with
gravel. A permeability test conducted on an uncompacted sample had a result of 2.2 x 10™
cm/sec; tests conducted on compacted samples (95% Proctor maximum dry density) had
results of 3.2 to 5.4 x 10 cm/sec.

4.8.1 HELP MODELING

Site conditions and the proposed design of the landfill were used to predict the site water
balance and the hydrologic characteristics of the landfill using the computer program
Hydrologic Evaluation of Landfill Performance (HELP). HELP calculates runoff, infiltration,
evapotranspiration, and flux through the potential landfill. HELP has the option to
synthetically produce rainfall based on data from one of 139 default cities in the program
database. Grand Junction, Colorado is the closest city to the site which is in the database

Solitude Landfill 17 Infill Companies
April 2003



(85 miles), and which has elevation and climate characteristics similar to Green River. The
Grand Junction temperature and precipitation values were modified by entering temperature
and precipitation values for Green River, Utah taken from Utah Climate (Ashcroft, 1992).

48.11 HELP Sensitivity Analysis

Two landfill hydrologic performance sensitivity cases were analyzed utilizing the HELP
model, which included an active (open cell) case and a post-closure case. Both scenarios
were modeled for a period of 20 years. The active period of the landfill is the worst-case
scenario because there is significantly less evaporation and runoff than during post-closure
conditions. Post-closure conditions were aiso modeled to predict long-term infiltration
through the final cover, and infiltration through the landfill profile into the underlying bedrock.

The active (short-term) case conditions simulate the open waste cell during the
commencement of disposal of waste material. The assumed exposed layer for the active
case is a waste layer. Runoff in the model is allowed from the surface of the daily cover
material. The maximum depth at which evaporation could occur (evaporative zone depth)
was set to 30 inches. Because of the proposed phased construction it was assumed that
the maximum area that will be exposed at a time is 2 acres. The rest of the cell area either
would have been filled and the final cover constructed, or construction would not have
started and the existing ground surface would be undisturbed.

The other case models post-closure conditions, simulating the cell after the final cover has
been constructed. Runoff was allowed from 100 percent of the area in this case and the
evaporative zone depth was set to 30 inches. Soil profiles for the cases are as follows:

OPEN (ACTIVE) CASE - CASE 1

» 6 inch silty clay daily cover material, permeability of 2.5E-5 cm/sec

o 10 ft layer of waste material

s 12-inch ripped and compacted shale layer, permeability of 6.8E-7 cm/sec
e Natural shale material

POST-CLOSURE - CASE 2

e 6-inch erosion resistant gravelly sand, permeability of 1E-2 cm/sec

e 24-inch evaporative layer / frost protection of silty sand, permeability of 1.2E-4 cm/sec
e 18-inch compacted shale layer, permeability of 6.8E-7 cm/sec

e 60-feet municipal waste

e 12-inch ripped and compacted shale layer, permeability of 6.8E-7 cm/sec

* Natural shale material

48.1.2 Results

HELP results indicate that during the open case, minimal infiltration into the underlying shale
material took place. The model predicted approximately 0.03130 inches of infiltration per
year during the active filling stage of the landfill.

During the closed period of the model, predicting the landfill after the final cover has been
placed; HELP predicted no infiltration through the bottom layer of the landfill. In both cases
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the majority of precipitation evaporates before infiltrating.

‘ TABLE 1

HELP MODELLING RESULTS

WATER PROFILE OPEN CLOSED
_ (average annual totals ) CASE CASE
(Infyr) (Intyr)
Precipitation 6.26 6.26
B Runoff 0304  |0.00
Evaporation 5.981 6.256
infiltration through cover liner NA 0.00812
Infiltration through bottom liner 0.03130 |0.00812

The worst-case scenario of the HELP model predicts a minimal amount of percolation into
the underlying soil. Given the characteristics and thickness of the underlying Mancos shale
formation at the site, and the great depth and poor quality of the groundwater in the area of
the site, this percolation should be considered negligible.

SECTION FIVE ENGINEERING REPORT

’ 5.0 ENGINEERING REPORT
The landfill will receive only municipal solid waste generated within Utah municipalities.
- Figure 2 presents a detailed topographic map of the facility. The property is relatively flat,

sloping approximately 75 feet across approximately 6600 feet from the southeast corner to
the northwest corner of the site.

Construction of the landfill will be completed using heavy equipment such as crawler-
dozers, excavators, and scrapers. Soil that is removed during construction will be

- stockpiled on site to be used for daily cover and final cover. Other borrow areas will not be
used. No blasting will be required to excavate the landfill cells. The site engineer will
specify that the construction areas will be ripped using a crawler-dozer followed by

- excavation and removal of the ripped soils.

The landfill may receive clean fill material for disposal. Such materials will be used for cover
- and general grading, as needed. It is estimated that no more than 10% of the final cover
material will need to be acquired from off-site at time of closure.

- 5.1 LOCATION STANDARDS
The proposed site for the Landfill meets the location standards of R315-302-1 (see Section
4.0).
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5.2 FACILITY LIFE

Based on the facility design (see following Section 5.3), the total capacity of the site is 22

million cubic yards (Mcy). Accounting for 10% soil cover, the waste capacity of the site is

19.8 Mcy. The total designed capacity of each cell is, Ceill 1 = 5 Mcy, Cell 2 = 11 Mcy, and
Cell 3 = 6 Mcy

The Solitude Landfill expects to receive approximately 130,000 tons per year for disposal in
Cell 1. At present, this waste is projected to arrive in compacted bales, each measuring
approximately 2 cy and weighing approximately 1,400 pounds. Based on these
assumptions, Cell 1 would have an approximate life of 12.12 years.

130,000 tons x 2,000 = 260,000,000 lbs
1,4001ibs /2 cy 700 lbs/cy

260,000,000 Ibs
700 ibs/cy

371,428.57 cy

5,000,000 cy x 0.9
371,428.57 cy / year

12.12 years

Cells 2 and 3 are not currently planned for a specific user; however, potential users have
been identified that could generate from 300,000 to 750,000 tons per year (tpy) for disposal.
The following assumptions for calculating facility life are based on a maximum usage
scenario.

e Cell 2 is filled and closed prior to Cell 3

* The maximum annual volume of waste (750,000 tpy) is received

e Allwaste in Cells 2 and 3 is co-mingled

* All waste in Cells 2 and 3 is delivered loosely compacted (400 — 800 Ibs/cy)

* All waste is compacted on-site to an average density of 1,200 lbs/cy

* Daily cover sail will equal 10% of total volume

Based on those assumptions, the facility will dispose of 1,250,000 cubic yards of waste per
year plus 125,000 cubic yards of soil for a total volume of 1,375,000 cubic yards per year.
Since Cells 2 and 3 have a combined total designed capacity of 17 Mcy, the calculated
facility life is approximately 12.36 years.

53 CELL DESIGN - R315-303-3 (3)(c) EQUIVALENT DESIGN

The Owner requests approval by the Executive Secretary for an Equivalent Design,
incorporating no liners or leachate collection systems, based on operating practices and
location characteristics which minimize the migration of solid waste constituents or leachate
into the ground or surface water and which are at least as effective as the liners of R315-
303-3 (3)(a) or (b). This standard, as well as the standard of R315-303-2 (1), is
demonstrated in Section Four, Gechydrological Report, and is based on 1) the
hydrogeologic characteristics of the facility and the surrounding land, 2) the climatic factors
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of the area, 3) the volume and physical and chemical characteristics of the leachate and 4)
predictions (HELP model) that maximize leachate generation. Additionally, operating
procedures at each landfill cell minimize the working face and, consequently, minimize
potential surface area for leachate generation from precipitation.

5.3.1 General Description

Each cell will be constructed for a designated municipality or group of municipalities, and
may be operated as a bale-fill or as a traditional compacted loose-waste fill. No cell will be
constructed prior to completion of a contract with a municipality to dispose of MSW
generated within that municipality.

Each of the three disposal cells will be constructed below ground surface in the initial phase
(see Drawings 1 through 10, attached) with 3:1 slopes to the bottom of the excavation. No
blasting will be required to excavate the landfill cells. The cell will be ripped using a crawler-
dozer followed by excavation and removal of the ripped soils.

Excavated soil will be used to construct berms around each cell (Drawings 4 and 6) to
provide support for above-grade waste disposal. Cell depth ranges between 30 and 35 feet
below the natural ground surface. The depth decreases towards the south end to facilitate
stormwater collection. )

The side-slopes of the excavation are proposed to be 3 harizontal to 1 vertical. An
extensive field investigation included exploratory drill holes on the property and data
collected indicated a silty clay zone of soil to depths of at least 20 feet below the surface.
Silty clay soil should provide the slope stability necessary for any temporary 3:1 side-slopes.
The side-slopes may be flattened at the discretion of the landfill operator, to maintain
stability of the slopes. Berms will be located adjacent to the top of the vertical slopes
(Drawings 4 and 6) to maintain an adequate safe distance of personnel and vehicular traffic
from the top of the slope and to provide stormwater diversion. The berms will be
constructed of stockpiled material from the excavated cell. Berms will be located an
adequate distance away from the edge of the cell o avoid any stability problems.

53.2 Phasing

Cells 1 and 3 will be constructed in an orderly sequence, generally from north to south,
while Cell 2 will be constructed generally from west to east (Drawings 8, 9 and 10). The
natural ground surface elevation at the site varies approximately 100 feet as the topography
slopes downward from the southeast to the northwest. Natural grade at the center of the
cells is approximately 4335 feet (Cell 1), 4353 (Cell 2), and 4380 (Cell 3). The final
elevation of the maximum cover section of each cell will be approximately 64 feet above
these elevations. The final cover will be graded to a minimum 3 percent slope extending
across the crown of a cell. '

The working face in a traditional-fill cell will be constructed to a maximum slope of 4
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horizontal to 1 vertical; for a bale-fill, the working face will be constructed to a maximum
slope of 2 horizontal to 1 vertical based on slope stability of stacked bales. Cover material
will be soil from the excavation of cells. Unloading of waste will be restricted to one area of
the working face to limit the amount of waste exposed and the amount requiring cover. The
working face will be covered on a daily basis.

5.3.3. Daily, Intermediate and Final Cover.

Daily cover will consist of six (6) inches of soil spread over the compacted waste to protect

against both wind-dispersion of waste and propagation of vectors. When an active area of
a cell is to be left unused for any iength of time, such as construction phasing across a cell,
the cell will be covered with a material capable of meeting the performance criteria of daily

cover as well as the operational criteria of disposal operations.

An intermediate cover will be placed over the completed areas of a cell. The intermediate
cover will consist of a minimum thickness of 12-inches of native soil stockpiled from the
excavation. The intermediate cover will be compacted by a crawler-dozer to facilitate
trafficability over the completed cells. Grave!l may be placed over the intermediate cover in
the unloading areas at the top of the working face to improve trafficability. The maximum
duration is one year that intermediate cover would remain exposed prior to re-use or closure

Following the complete filling of an excavation cell to the top of the side berms, MSW will be
disposed above grade across the surface of the cell. This disposal area will rise to a height
of approximately 35 feet above natural grade and sloped to the center crown of the cell at a
3:1 slope. The final phase of disposal operations will be the commencement of closure
operations by placement of final cover.

The final cover will consist of 24 inches of frost protection cover placed over 18 inches of
compacted native clay with an in-place permeability of no greater than 1 x 10”7 cm/sec. Six
inches of coarse aggregate will be placed over the cell for erosion control. The cover
requirements are also discussed in detail in the following subsections covering final closure.

54 EQUIPMENT REQUIREMENTS AND AVAILABILITY

Equipment will be maintained and stored in one of two maintenance buildings, one located
on site and one located off site. Landfill operating equipment may be shared between
landfill cells, but will be specific to the type of disposal, i.e. bale-fill or traditional-fill. The
Landfill Operator/Manager will have a utility truck capable of moving around the site during
inclement weather and powerful enough to pull smaller trailer-mounted equipment that may
be needed at the site. This vehicle will carry whatever tools are necessary for routine
maintenance of the heavy equipment.

541 Bale-Fill Equipment A

A bale-fill cell will require one or more fork-trucks capable of lifting the bales from a flatbed
truck and placing them into the working face. Additionally, the flatbed trucks may be
equipped with a crane capable of moving the bales from the truck to the working face. The
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only other piece of equipment necessary for operation of the bale-fill will be a crawler-dozer
capable of moving cover material to the working face and then spreading it across the
working face.

542 Traditional-Fill Equipment

Traditional landfilling operations will require at least two pieces of equipment, one
compactor and one crawler-dozer. The compactor will be designed for landfill operations,
and will be equipped with compactor wheels. The crawler-dozer will be capable of moving
and spreading cover material as well as loose MSW.,

55 BORROW SOURCES

The construction of the landfill will necessarily require excavation and stockpiling of soil. As
the excavation of the below-grade phases continue, soil will be stockpiled on site and, when
possibie, within the boundary of the cell being excavated. The Landfill will provide sufficient
cover materials from on-site excavation, and no additional borrow areas should be required.

5.6 RUN-OFF COLLECTION

Potential stormwater run-off has been identified from two sources. Firstis the run-off that
may contact waste in the excavation phase of disposal and would subsequently collect
within the excavation. This run-off water may be allowed to evaporate or may be pumped to
the top of the working face. No treatment is anticipated or proposed.

The second type of run-off is that which will move from the above grade disposal area to
ground level. This may be stormwater that has contacted waste or it may be stormwater
that sheets off the intermediate or final cover. In either event, this run-off water will be
collected in the stormwater detention areas shown on Drawings 8, 9, and 10. This water will
not be permitted to exit the property.

5.7 GROUNDWATER MONITORING — WAIVER REQUEST

In accordance with R315-308-1(3), the owner requests a waiver of groundwater monitoring
requirements by the Executive Secretary based on the demonstration that there is no
potential for migration of hazardous constituents from the facility to the groundwater during
the active life of the facility and the post-closure care period. This demonstration is provided
in Section Four, Geohydrological Report.

5.8 RUN-ON / RUN-OFF CONTROL SYSTEMS

Stormwater diversion ditches will be constructed using berms and designed to prevent
stormwater from running on to the landfill site. These same diversion ditches will also serve
to prevent stormwater run-off from leaving the site. These stormwater controls are shown in
detail on Drawing 7.
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SECTION SIX CLOSURE PLAN

6.0 CLOSURE PLAN

Final closure activities will be implemented when the final phase of the landfill has been
completed and the design dimensions have bee reached, projected during the first quarter
of 2014. Closure of the landfill will begin, however, as each cell completes the final phases
of construction and design elevations are reached. These activities will eliminate the need
to complete final closure on the entire 320 acres above grade. Closure of the site is to be
performed in such a manner as to minimize potential effects of the landfill on the
surrounding environment.

6.1 CLOSURE SCHEDULE

Final closure activities at the landfill will commence within 30 days after final placement of
waste and shall be completed within 180 days. It has been estimated that the last cell to
close will cease accepting waste in 2014.

6.2 DESIGN OF FINAL COVER

The closure of the landfill operations at the Solitude Landfill will minimize the need for
further maintenance and will minimize any potential threat to human health and the
environment. As a cell is constructed and filled above grade, the side slopes will be
covered with 18 inches of compacted clay (Mancos shale), 24 inches of native soil
comprising a frost protection layer, and six inches of coarse aggregate.  This design will
also provide 30 inches of frost protection for the clay layer. This process will be used so
that only the uppermost 2-acre portion of a cell requires closure at any one time. After the
final waste has been placed in a cell, the upper surface will be covered in a manner identical
to the side slopes described above.

The final grades will be maintained at the designed slope of 4:1. The final contour plan of
the cell closure is presented as Drawing 5. All run-off will be directed off and around the
disposal cell.

6.3 SITE CAPACITY y
The estimated total capacity of the landfill is approximately 19.8M cubic yards of waste.

6.4 FINAL INSPECTION

A final inspection will be performed at the Solitude Landfill at the termination of all landfill
activities, including closure. The final inspection will determine if the landfill meets the
closure requirements as outlined in the permit and closure plans. Inspection may include
cell cover design requirements and maintenance of proper final grade on the cell to promote
run-off.
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SECTION SEVEN POST-CLOSURE CARE

7.0 POST-CLOSURE CARE

During the post-closure period, the landfill shall be inspected quarterly to determine the
integrity of the cover and condition of the access road. Post-closure maintenance will
consist of quarterly inspection of the cover; run-on/run-off control structures, and the
monitoring structures, and making any necessary repairs.

71 SITE MONITORING

In addition to the annual inspections, post-closure monitoring of the landfill will include
quarterly sampling for methane gas. Methane gas will be monitored at the perimeter of the
landfill and within any buildings at the landfili during the post-closure period.

7.2 CHANGES TO TITLE, LAND USE AND ZONING

Plats and a statement of fact concerning the location of the disposal site shall be recorded
as part of the record of title with the county recorder within 60 days after certification of
closure.

7.3 MAINTENANCE ACTIVITIES
Post-closure maintenance will consist of quarterly inspections of the cover; run-on/run-off
control structures, and the monitoring structures, and making any necessary repairs.

7.4 FINAL COVER

The final cover will be constructed on the uppermost surface of the cell after the waste
placement has reached the designed elevation. The side stopes will have been closed, as
the cell height increases, with 18 inches of compacted clay (Mancos shale), 24 inches of
native soil comprising a frost protection layer, and six inches of coarse aggregate. The final
cover material on the uppermost surface of the Solitude Landfill will be identical to the side
slopes. The side slopes will be constructed with a maximum 4:1 siope and the upper
surface will be constructed with a minimum 3% slope toward the crest of the side slopes.

Precipitation on the landfill celis will drain across the cell cover, through the run-off control
berms, and off site.

7.5 RUN-ON / RUN-OFF CONTROL SYSTEMS

Run-on and run-off control systems are described elsewhere in Section 3.6.2 and Section
5.8.

7.6 CONTACT PERSONS

Local Contact: Pete Fote
2825 East Cottonwood Parkway, Suite 500
Salt Lake City, UT 84121
801-990-3456
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SECTION EIGHT

FINANCIAL ASSURANCE

8.0 FINANCIAL ASSURANCE
An estimate for the closure and post-closure care of the Solitude landfill is summarized in
Tables 4, 5, 6 and 7. The estimate is based on the total area for final closure of 2 acres,
and an entire cell area of 71 acres each for Cells 1 and 3, and 120 acres for Cell 2. All soil
will come from on-site. These tables reflect the maximum area requiring closure at any one
time, and has been compiled from information developed by the Oklahoma Department of
Environmental Quality for estimating closure and post-closure care costs {see Section Nine)

Table 4

Summary of Estimated Closure Costs for Cell 1,2, or 3

Task / Service Quantity Units Unit Cost | Task Cost
Conduct Site Evaluation 1 Lump Sum $2,750 $2,750
Remove Buildings & Equipment 1 Lump Sum $2,450 $2,450
Final Grading 2 Acres $1,122 $2,244
Move & Compact On-Site Clay 4,840 Cubic Yds $3.20 $15,488
Move & Place Erosion Control Cover 1,613 Cubic Yds $12.00 $19,356
Subtotal $42,288
Technical & Professional Services Lump Sum 7% $2,960
Contingency Lump Sum 10% $4,229
Total $49,477
Table 5
Summary of Estimated Post-Closure Costs for Cell 1 or 3
Task / Service Quantity Units Unit Cost | Task Cost
Post-Closure Inspections’ 120 Events $500 $60,000
Methane Gas Monitoring® 120 Events $140 $16,800
Repair / Maintain Cover’ 4,260 Cubic Yds $12 $51,120
Subtotal $127,920
Technical & Professional Services 1 Lump Sum 7% $8,954
Contingency 1 Lump Sum 10% $12,792
Total $149,666
Table 6
Summary of Estimated Post-Closure Costs for Cell 2

Task / Service Quantity Units Unit Cost | Task Cost
Post-Closure Inspections’ 120 Events $500 $60,000
Methane Gas Monitoring’ 120 Events $140 $16,800
Repair / Maintain Cover’ 7,200 Cubic Yds $12 $86,400
Subtotal $163,200
Technical & Professional Services Lump Sum 7% $11,424
Contingency Lump Sum 10% $16,320
Total ; $190,944
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NOTES TO TABLES:
' May be reduced to annual inspections upon site stabilization, with DEQ approval
2 May be discontinued upon site stabilization, with DEQ approval
3 Calculated at 2 cy/acre x 120 acres x 30 years

8.1 FINANCIAL ASSURANCE MECHANISM
The Owners propose to use a bond as the financial assurance mechanism. Each Cell will
have its own bond as an individual funding mechanism. A stand-by trust fund will be
established if bonds that do not allow partial-payments are used.

Solitude Landfill 27 Infill Companies
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~01/07/02 17:52 TFAX 143523987637 SOUTH EASTERN.-- foz
' 5 230 4 P 330
= Send Recorded Deed To: : Eg&ss’-%?—ggo‘a:h 2?? ™ 33, .
Law Office of Travis L. Rowen, P.C. : : . . rd
P. 0. Box 11637 Piied By OAR 2 oceToeT
- i Fae TRAUIS BOWEN
Sakr Lake Cloy, LT 141470657 ERAKD COURTY CORPORATION
2 Mail Tax Notice To:
. :é Green River Landfill, LL.C.
3 2 4570 Westgrove Suite 240
. —E Addison, Texas 75001 -
- c .
‘- ° : . 1] -
WW  Property ldentified As: 320 Acres unimproved property located within Grand Couaty,
3 Utsh

QUIT-CLAIM DEED

For Value Received, Green River Lid., a chartered Corporation of the Commonwealth of
the Bzahamas, hereinafter called the Grantor, hereby quitclaims unta Green River Landfill, T.L.C.,
a Utah limited liability comparny, hereinafter called thie Grantee, the following premiscs, in the
Counsty of Grand, State of Utah towwit:

The North balf of the Northwest quarter, the Sautheast quarter of the
Northwest quarter, the South half of the Northeast quarter, the Northeast
quarter of the Southwest quarter, snd the North half of the Southeast
qusrter of Section 22, Township 21 South, Range 17 East, Salt Lake Base
and Meridian, rogether with all mineral, oil and gas rights, said rights and
rescrvations not being subject to the following:

Subject to City and/or County taxcs and Asscssments, Rot delinquent,
Easements, Rights-Of-Way, Covenants, Conditions and Restrictions now of
record

To have and to hold the said mﬁnises.-with thetr appurtenances, unto said Graotee and
the Grantee's assigns forever. o

Dmdthis_m_dayof_j*;\ L, 4e8% .

GREEN RIVER LTD.

Kl Kdi

Rick Redle, Trustee

011300 . - _1-

O dNod9 NOOSINL WdeEP:v@ 28. 89 Nurl
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_ STATE OF ;i#-d« )
COUNTY OF ___g_&-ww -

L8 L
- On this 30 “day of J]oussnbies 20 01 before me, a Notary Public in and
for said State, personally appeared, Rick Redle, Trustee, known to me to be the person whose
name is subscribed to the within instrument, and acknowledged to me that the same was
executed.

011300 | | -2-

) b § 4
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SOLITUDE LANDFILL

GENERAL INSPECTION FORM

Date:

Time:

Inspector:

Printed Name

Condition of Roadway:

Signature

Condition of Gate & Entry:

Condition of Fence:

Condition of Run-on / Run-off Controls:

Other items:

Recommended Actions:




WASTE INSPECTION REPORT

Operator: Date: Time.

Generator: Vehicle Type & ID:

Net Wt or Volume: tons {J cubic yards [

Driver Name:

Load Description:

Types of Waste: Household [] Commercial [ Industrial [J
Ash O Sail O C&D O
Asbestos [ Tires O Animals [

Sezled containers [}
Contained gas ]

RCRA Hazwaste [] Describe:

Free Liquid (]

INSPECTION RESULTS: LOAD ACCEPTED [

LOAD REJECTED (]

IF REJECTED, NOTIFY DEQ AND GENERATOR.

Date and time DEQ notified:

Date and time Generator notified:

INSPECTOR'S SIGNATURE:




I.I | 1 1 l I 1 ‘ 1 1 l } | I I.

MUNICIPAL WASTE FLOW RECORD
CELL NO.

DATE:

TIME GENERATOR MSW 7] OTHER (describe) VEHICLE TYPE | WEIGHT




DAILY OPERATING RECORD
DEVIATIONS FROM PLAN OF OPERATION

DATE:

This Record is to be used to note operations and operational
systems that deviate from the Plan of Operation. Note time,
condition that required deviation from Plan of Operation, and
action taken. Sign or initial all entries.




RECORD OF PERSONNEL TRAINING

Name:

Title / Position:

Hire Date: Supervisor:

Initial Training Date: Trainer:

Material Covered:

Type of Training: [] OJT (] Classroom [] Seminar
(] Other:

Verification / Certificate / Record in File?[ ] YES INO

] ANNUAL TRAINING [] OTHER:

Date: Trainer:

Material Covered:

Type of Training: [] OJT [l Classroom [] Seminar
] Other:

Verification / Certificate / Record in File?[ ] YES O NO

Page No.



[ ANNUAL TRAINING (1 OTHER:

Date: Trainer:

Material Covered:

Type of Training: [] OJT [JjClassroom  [] Seminar
[} Other:

Verification / Certificate / Record in File? [ ] YES [JNO

[J ANNUAL TRAINING [] OTHER:

Date: Trainer:

Material Covered:

Type of Training: [] OJT [] Classroom [ ] Seminar
[] Other:

Verification / Certificate / Record in File?[ ] YES [JNO

[ ANNUAL TRAINING ] OTHER:

Date: Trainer:

Material Covered:

Type of Training: [] OJT [] Classroom [] Seminar
[] Other:

Verification / Certificate / Record in File? [ ] YES [JNO

Page No.
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2. PLACE OF USE SEARCH
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POUINFO Place of Use Listing

Version: 2001.06.28.00 Rundate: 02/12/2002 10:44 AM

WATER RIGHTS (PLACE OF USE) in: Township 21S Range 17E SL Base & Meridian

| _(The Division of Water Rights makes NO claims regarding the accuracy of this daca

I POD: Point of Diversion ----S=Surface, U=Underground, P=Point to Point

| ST/TCR: Status/Type of Right

I TYPE: Type of Place of Use---I=Irrigated Acreage, P=Other Place of Use
|__USES: I=Irrigation, S=Stockwatering, D=Domestic, Mu=Municipal, Mi=Mining, P=P

I NW4 |*] NE 4 |*| SW4 [*] SE 4_|
INNS S|*INNS S|*INNSS|*INNS S|
IWE WE|*ITWEWEI* WEWEI|I*|WEWE]

WR-CH-EX# POD ST/TOR TYPE WATER USES

Natural Resources | Contact | Disclaimer | Privacy Policy | Accessibility Policy
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APPENDIX D FIELD AND LABORATORY PROGRAMS - 1994



Field and Laboraiory Program
Field Program

FIELD PROGRAM

INTRODUCTION

Green River Landfill, L.L.C. (GRL) has investigated an area for a proposed landfill located
approximately 7 miles east of Green River, Utah. The landfill area consists of 320 acres located
in Section 22, Township 21 South, Range 17 East in Grand County, Utah.

Bingham Environmental, Inc. (Bingham) was retained by GRL to conduct a field investigation at
the site to determine the physical and hydrogeological characteristics at the site. Field work was
conducted during June and July, 1994. Bingham geologists and/or engineers supervised all field
activities. The investigation consisted of the following tasks:

. Aerial Photography to produce a detaiied topographic map

. Excavate 18 test pits with a track-mounted backhoe

. Drill 11 exploratory drill holes

. Install 2 piezometers

. Install 7 monitor wells

. Sample 2 monitor wells and 2 piezometers where perched water was encountered
. Perform slug tests on 2 wells

‘»

AERIAL PHOTOGRAPHY

Aerial targets were set up and surveyed by Bingham Engineering, Inc. on June 17, 1994, based on
limited existing control points. Target locations are shown on the topographic site map (Figure 1).
Olympus (Olympus) Aerial Surveys flew over and photographed the site on June 22, 1994,
Olympus then produced the detailed topographic map from the aerial photography. The topographic
map in Figure 1 is based on 5-foot contours and identified the access road across the site and the
existing drainage across the site.

TEST PITS

A Bantam 266 track-mounted backhoe was used to excavate 18 test pits (TP-1 through TP-18) at the
locations shown on Figure 1. The test pits were excavated to depths ranging from 8 to 17 feet below
the ground surface and logs are included in Attachment 1. In general, the test pits encountered 1
to 3 feet of soil, generally consisting of silt or sandy silt, underlain by weathered shale. One notable
exception to this lithology was encountered in TP-18, which had sand, gravel and cobbles to a depth
of 12 feet, where the shale bedrock was then encountered. The shale became more competent with

Bingham Environmerual, Inc. 1-1 December 5, 1994
Project No. 2106-006



Field and Laboratorv Program

Field Program

depth, with excavation unable to extend below 8 and 17 feet. Bedding thickness ranged from less
than 1 inch to about 4 inches. Grab samples, as indicated on the logs, were collected for laboratory
testing from each of the test pits.

EXPLORATORY BORINGS

A CME 75 truck-mounted drill rig was used to drill 15 exploratory borings between June 20 and
July 22, 1954. A Bingham hydrogeologist and/or engineer supervised the drilling operations during
the duration of the drilling program. They located the holes, logged the subsurface soil and bedrock
encountered and obtained relatively undisturbed and disturbed soil and bedrock samples. The
majority of the soil samples were obtained by driving a standard penetration sampler (SPT) 18
inches. Relatively undisturbed soil samples were obtained using thin walled steel samplers (Shelby
tubes) or a 24 inch long California split barrel sampler with 1.5-inch diameter by 4 inch long brass
liners. All of the soil samples are recorded on the drill hole logs included in this attachment.

The holes were drilled with 8.25-inch diameter hollow stem augers from the surface generally to
a depth of 14 to 19 feet, where they met refusal within the shale bedrock. The borings were then
continued by coring to the desired depth (35 to 140 feet) using a carbide coring bit. Cores were
recovered and logged from each hole. Competent bedrock (defined for this site as unbroken core
lenpgths at least 12 inches or greater) was generally encountered at a depth of about 26 feet in the
borings.

‘6

?erched water was encountered in four of the thirteen borings (DH-2, DH-5, DH-7, and DH-10)

at depths ranging from 26 to 38 feet below the ground surface. Temporary piezometers were
installed in DH-2, DH-7, and DH-10 using 2-inch hand-slotted and blank PVC pipe. DH-7 was
later converted into a monitor well, but DH-2 and DH-10 remain as piezometers.

PERCHED WATER MONITOR WELLS

Seven of the fifteen borings were converted into groundwater monitor wells, completed to depths
of between 50 and 100 feet. These include MW-2, MW-4, MW-5, MW-7, MW-7A, MW-13, and
MW-14. Monitor well completion was accomplished with the installation of 2-inch diameter flush-
coupled schedule 40 PVC pipe with 0.020-inch machine slotted screen in the bottom 60 to 80 feet,
with the exception of MW-7A, which was screened in the bottom 27 feet. The annulus was
backfilled with #10-20 Colorado silica sand to a2 minimum height of 2 feet above the screened
interval. A bentonite pellet plug 2 minimum of two (2) feet thick was placed over the sand filter.
The remaining annulus was backfilled with a cement-bentonite slurry. A protective concrete pad
and locking steel casing were constructed at the surface of the monitor wells. Well completion
details are included on the boring logs in this attachment.

Bingham Environmenial, Inc. 1-2 December 5, 1994
Project No. 2106-006
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Field Program

Only two of the fifteen wells (MW-2 and MW-5) and the two piezometers currently have water.
MW-7, when drilled and completed as a piezometer (DH-7) at a depth of 50 feet, contained water
at a static level of 32 feet. The water disappeared after a monitor well was completed in the same
hole to a depth of 85 feet. Another well (MW-7A) was installed 15 feet away to a depth of 45 feet;
to date, no water has collected in this well either. This is indicative of the localized nature of the

perched water.

Water levels have been measured in the existing monitor wells and piezometers throughout the field
program. Water level measurements were determined using an electronic well probe. Each
measurement is referenced to the top of the PVC casing (TOC) which was surveyed so that perched
water elevations could be determined. The monitor well and piezometer water level elevations are
tabulated in a table in this attachment. (Based on our investigation and analysis of water samples,
we believe the water encounter in the wells is perched water which percolates from ? streams, which
is not considered a consistent or viable aquifer.)

PERCHED WATER SAMPLING

The monitor wells were developed immediately after installation and then allowed to stabilize for
several days before sampling, which was performed on July 29, 1994. Prior to sampling the water
level was measured, and a minimum of three casing volumes of water were removed from each well
using disposable polyethylene bailers. Specific conductance, temperature and pH were monitored
during the bailing and a final reading was obtained prior to the sample collection. After the purging
was completed the water level was allowed to return to approximately its original level and samples
were obtained using polyethylene bailers.

Sample labels were filled out and attached to the sample bottles and the samples were stored on ice
in coolers until the samples were delivered to the analytical laboratory. The samples were sent to
the laboratory under chain of custody.

SLUG TESTS

Slug injection tests were performed on two (2) monitor wells identified as MW-2 and MW-35, on
July 29, 1994 t0 estimate horizontal hydraulic conductivity values for the fractured bedrock. Each
test consisted of injecting a known volume of previously bailed water back into the monitor well as
rapidly as possible, and then measuring the depth to water as the water level dropped back to its
original static level.

The tests were performed using automatic water level monitoring and logging equipment which
provided accurate water level measurements during the recovery phase. The data was analyzed

Bingham Environmenzal, Inc. 1-3 December 5, 1994
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Field and Laboraiorv Program
Field Program

!.I

using methods developed by Hvorslev (1951). Results of the tests have been tabulated and plotted
and are included along with a summary of the estimated hydraulic conductivity values in this
- attachment. '

SURVEYING

Bingham performed surveying of all monitor well, piezometer, exploratory drill hole, and test pit
— locations at the site, as part of the field program. The surveying included determining the horizontal
coordinates and vertical elevations of these points. All vertical control was based on the USGS
benchmark A-16 located approximately 1 mile from the site. The horizontal control was based on
- the USGS Utah Green River NE 7'4 minute topographic quadrangle. The survey data is
summarized in a table in this attachment.

I‘l

Bingham Environmental, Inc. 1< December 5, 1994
Project No. 2106-006

!



Field and Laboratorv Program
Laboratory Tesring and Analysis

LABORATORY TESTING AND ANALYSIS
GEOTECHNICAL LABORATORY TESTING

Selected samples were submitted to Bingham Engineering's materials testing laboratory for the
following tests: moisture content, unit weight, grain size analysis, hydrometer, Atterberg limits, and
permeability. The results of the tests are included within this attachment.

Limi

Atterberg limits (which include the liquid and plastic limits) determinations were performed as an
index to soil behavior, to aid in correlating various other test data and to 2id in classifying samples.

Grain Size Analysis and Hyd

Standard mechanical grain size analysis was performed on selected soil samples obtained in
conjunction with the field investigations. The test procedures consisted of washing a representative
portion of each sample through a No. 200 sieve and recording the percent dry weight of the material
passing the No. 200 sieve. Then the remaining sample, retained above the No. 200 sieve, was
evaluated by a mechanical method to determine the percent by dry weight retained on selected sieve
sizes. The material passing the 200 sieve was then further analyzed using a hydrometer for some
of the samples.

Mai c { Unit Weight T N

Moisture content and density determinations were performed in order to aid in classifying materials
and to correlate with other hydrogeologic properties.

~ompaction Testi

Compaction tests were performed on two representative composite samples to determine the
maximum dry density and optimum moisture content. The tests were performed in accordance with
the ASTM D-698 Method of Compaction.

p hili

Permeability testing was performed on three separate samples collected from overburden material
at the site. The first test was performed on an uncompacted soil sample (TP-1, CA-2)

Bingham Environmenial, Inc. 1-5 December 5, 1994
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Field and Laboratorv Program

Laboratory Tesnng and Analvsis

to determine natural infiltration rates of precipitation into the underlying shale bedrock. The other
two tests were performed on compacted soil samples which were compacted to 98 % of maximum
dry density as determined by the standard Proctor. Information regarding the specific soil samples
comprising Composite #1 and Composite #2 is given in the Permeability Test Results table presented

in Attachment 1.

Triaxial Testi

Two composite samples (Composite #1 and Composite #2) were submitted for triaxial consolidated
undrained with pore pressure testing. The results are included in this section.

ling Potential

Because the embankments of the landfill cells are to be constructed with excavated Mancos Shale
material, laboratory testing was performed on soil and gravel size shale samples from the Green
River Landfill site to determine the swelling potential the material would exhibit when wertted. The
procedure used is as follows:

1 Specimens of gravel sized shale particles and weathered shale (soil) are placed in
the consolidometer at natural moisture content, loaded in the normal manner to some
preselected load, and allowed to come to equilibrium;

2) immerse the sample and observe the height increase until equilibrium is reached;
3) reduce the vertical pressure by a factor .of two and observe the associated swell;
4) repeat step (3) until loading is removed;

5) plot the curve representing swelling pressure versus percent expansion.

The results of the testing are included on the attached graphs. The testing indicates that only slight
to moderate swell characteristics were observed; a maximum of 1.12% under a loading of 130
pounds per square foot. Given a density of 110 pounds per cubic foot (pcf) for the shale at the site,
this loading corresponds to a shallow depth of confinement of 0.12 feet. A swell of 1.12% would
be equivalent to 0.02 inches.

The results indicate that the gravel sized shale and the soil are very similar in their swelling
potential. Weathering of the shale is not expected to have an adverse effect on the stability of the
embankments or the cover system.

Bingham Environmenzal, Inc. 1-6 April 21, 1995
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Field and Laboratory Program
Laborarory Testing and Analysis

CHEMICAL LABORATORY ANALYSIS

Perched water samples were submitted to American West Analytical Laboratory for chemical
analysis. The results are included in this attachment and are summarized in Table 1 located after
the text of the Hydrogeologic Report.

Sample Preservation - All samples were placed in Class A environmental containers provided by
American West Analytical Laboratory (AWAL) with proper preservatives. The samples were stored
in a cooler at 4°C until hand delivered to AWAL for analysis.

Chain of Custody - Samples selected to be sent to AWAL for analysis were hand delivered under
strict chain of custody protocol.

Field Analysis Validation - Field analysis for the indicator parameters of conductivity and pH were
compared to a certified laboratory analysis and the results compared very well.

L Quality A Quality Cantral

Field Duplicate - A field duplicate was collected from MW-5 and submitted to AWAL under the
blind sample identification of MW-1.

Bingham Environmeral, Inc. 1-7 December 5, 1994
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SUMMARY OF WELL, EXPLORATORY HOLE AND TEST PIT

LOCATION AND ELEVATIONS

GREEN RIVER LANDFILL
DRILL PROJECT ELEV. ELEV. TOP |[ELEV.TO TEMP
HOLE COORDINATES GROUND | PROTECTIVE | OF PVC BENCH

D Northing Easting |SURFACE | CASING WITH | W/O CAP | MARK

(feet) (feet) (feet) LID (feet) (feet) (feet)
IDH-1 12768.8 1557.1 4313.1 NA NA NA
¥DH-2 12753.5 4082.5 4340.5 NA 1345.28 NA
DH-3 12159.5 2840.0 4333.4 NA NA NA
[DH-6 11474.3 4140.6 4343.5 NA NA NA
DH-8 11445.7 6765.2 4371.6 NA NA NA
DH-9 10142.4 3343.0 4348.6 NA NA NA
DH-10 10183.3 4374.3 4352.5 NA 4353.33 NA
[DH-12 10155.9 6113.2 4377.5 NA NA NA
IDH-15 $865.9 6768.1 4306.8 NA NA NA

MW-2 12778.4 4110.8 NA 434139 4341.30 1338.96
MW 11489.8 1557.5 4318.5 4321.51 4321.46 NA

-5 11452.7 2865.2 NA 4328.51 4328.29 4326.85
IMW-7 11447.3 4701.7 4355.8 4358.71 4358.65 NA
IMW-7A 11443.7 4716.4 4355.8 4358.75 4358.67 NA
fMw-13 8891.7 2912.2 4372.2 4375.22 4375.10 NA
IvMw-14 8849.3 1187.8 4369.9 4372.81 4372.77 NA
TP-1 11811.7 1900.4 4327.0 NA NA NA
TP-2 11577.2 1937.8 4319.9 NA NA NA
TP-3 11018.8 2920.4 4331.3 NA NA NA
TP 10793.8 3437.4 4342.8 NA NA NA
ITP-5 10161.2 3599.7 4347.8 NA NA NA
TP-6 9695.2 4226.9 4356.6 NA NA NA
ITP-7 9345.4 3623.7 4361.0 NA NA NA
TP-8 9250.6 3372.0 4368.4 NA NA NA
TP-9 9216.7 3185.1 4361.9 NA NA NA
TP-10 8824.3 5039.5 4384.8 NA NA NA
TP-11 8945.1 6244.1 4392.6 NA NA NA
TP-12 9291.1 6081.2 43984 NA NA NA
ITP-13 9769.4 5711.6 4372.1 NA NA NA
TP-14 9411.9 5261.0 4367.5 NA NA NA
TP-15 10522.3 5700.1 4372.5 NA NA NA
TP-16 10720.2 43117 4347.9 NA NA NA
TP-17 11520.7 3466.5 1332.7 NA NA NA
TP-18 11809.8 3223.7 4347.4 NA NA NA

NA - Not Available or Applicable 1172194




2. PERCHED WATER LEVEL MEASUREMENTS



,

PERCHED WATER LEVEL MEASUREMENTS

GREEN RIVER LANDFILL
Depth to water] GRDWTR | Depth to water | GRDWTR | Depth to water | GRDWTR | Depth to water | GRDWTR | Depth to water | GRDWTR
WELL fromtopof | SURFACE from top of SURFACE from top of SURFACE from top of SURFACE from top of SURFACE
ID # PVC casing | ELEVATION| PVCcasing | ELEVATION| PVCcasing |ELEVATION| PVCecasing |ELEVATION| PVCcasing | ELEVATION
{feet) (Feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet)
July 14, 1994 July 19, 1994 July 22, 1994 July 28, 1994 November 18, 1994
DH-2 29.97 4315.31 28.06 4317.22 27.46 4317.82 26,72 4318.56 29 .48 4315.80
MW-2 27.98 4313.32 26.20 4315.10 25.75 4315.55 25.04 4316.26 25.50 431580
IMw-4 NA NA NA NA DRY DRY DRY DRY DRY DRY
HKAWJ 29.96 4298.33 30.68 4297.61 31.05 4297.24 31.67 4296.62 3221 4296.08
IMw-7 DRY DRY DRY DRY DRY DRY DRY DRY DRY DRY
IMW-7A NA NA NA NA NA NA DRY DRY DRY DRY
DH-10 37.68 4316.15 37.52 4316.31 37.42 431641 37.57 4316.26 39.05 4314.78
MW-13 DRY DRY NA NA DRY DRY DRY DRY DRY DRY
Mw-14 NA NA DRY DRY DRY DRY DRY DRY DRY DRY
1172194

NA Not measured




3. SUMMARY OF SLUG INJECTION TESTS



SUMMARY OF SLUG INJECTION TESTS

GREEN RIVER LANDFILL
Screen | Effective | Volume of | Calculated | Hydraulic
Well Length | Aquifer Water Ho Conductivity | Analysis
1D. (feet) | Length | Injected (feet) (cm/sec) Method
(feet) (gallons)
MW-2 75.0 75.0 2.6 15.93 7.6E-05 1
MW-5 60.0 60.0 0.84 5.15 2.1E-05 1
10/14/94
Analysis Methods;
1. Hvorslev

2. Cooper-Bredehoeft-Papadopulos
3. Ferris-Knowles

4. Bouwer




- | 4. GEOTECHNICAL LABORATORY TEST RESULTS
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Addendum 81 - Utah Groundwater Discharge Permit Application
Shale Swelling Potenrial

SECTION SIX

SHALE SWELLING POTENTIAL

The embankments of the landfill cells are to be constructed with excavated Mancos Shale material.
Laboratory testing was performed on shale samples from the Green River Landfill site to determine
the swelling potential the shale and soil would exhibit when wetted. The procedure used is as
follows:

1) Specimens of shale and weathered shale (soil) are placed in the consolidometer at natural
moisture content, loaded in the normal manner to some preselected load, and allowed to
come to equilibrium;

2) immerse the sample and observe the height increase until equilibrium is reached;

3) reduce the vertical pressure by a factor of two and observe the associated swell;

4) repeat step (3) until loading is removed;

S) plot the curve representing swelling pressure versus percent expansion.

The results of the testing are included on the graphs included in Artachment 3. The testing indicates
that the largest swell observed was a 1.12% under a loading of 0.013 ksf (thousand pounds/square
foot). Given a density of 110 pounds per cubic foot (pcf) for the shale at the site, this loading
corresponds to a depth of 0.12 feet. A swell of 1.12% would be equivalent to 0.02 inches.

The results indicate that the shale and the weathered shale are very similar in their swelling

potential. Weathering of the shale is not expected to have an adverse effect on the stability of the
embankments.

Bingham Environmen:al, Inc. -9 March 30, 1995
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** PCSTABLSM **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer*s Method of Slices

Run Date: 11/25/94

Time of Run: 16:20

Run By: DEW

Input Data Filename: RUNINOL
Output Filename: RUNINOL.OUT

PROBLEM DESCRIPTION:
ITEX Green River Landfill - Runl (Static case with no vehicle loading)

BOUNDARY COORDINATES

7 Top Boundaries
8 Total Boundaries

Boundary X-lLeft Y-Left X-Right Y-Right Socil Type
No. (fr) (f) (ft) (ft) Below Bnd

100.00 100.00 120.00 100.00
120.00 100.00 150.00 110.00
150.00 110.00 170.00 120.00
170.00 120.00 190.00 120.00
190.00 120.00 210.00 130.00
210.00 130.00 240.00 140.00
240.00 140.00 260.00 140.00
120.00 100.00 260.00 100.00

00NN W H W~
DY = bt et et b e B

ISOTROPIC SOIL PARAMETERS

2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Anglé Pressure Constant Surface

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 120.0 145.0 .0 300 .00 0 1
2 130.0 155.0 5000.0 150 .00 0 1



‘ A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Circular Surfaces, Has Been Specified.

300 Trial Surfaces Have Been Generated.

15 Surfaces Initiate From Each Of 20 Points Equally Spaced
Along The Ground Surface Between X = 105.00 ft.

and X = 164.00 ft.

Each Surface Terminates Between X = 240.00 ft.

and X = 260.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
-~ At Which A Surface Extends Is Y = 80.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
- Failure Surfaces Examined. They Are Ordered - Most Critical

First,

* * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 13 Coordinate Points

- Point X-Surf Y-Surf
No. (f1) (f0)
- 1 132.95 104.32
2 142.76 106.22
3 152.53 108.36
- 4 162.25 110.72
5 171.91 113.30
6 181.51 116.11
- 7 191.04 119.14
8 200.50 122.39
9 209.88 125.86
- 10 219.17 129.54
11 228.38 133.44
12 237.50 137.55
- 13 242.61 140.00
’ Circle Center At X = 55.5;Y = 529.0 and Radius, 431.7

*kA 1.813 »xx



‘ Individual data on the 17 slices

Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
- 1 9.8 803.4 .0 .0 .0 .0 .0 0 .0
2 7.2 1545.0 .0 .0 .0 .0 .0 .0 0
3 2.5 775.7 .0 .0 .0 .0 .0 .0 0
- 4 9.7 48473 .0 .0 .0 .0 .0 .0 0
5 7.7 5864.2 .0 .0 .0 0 0 .0 0
6 1.9 1594.1 .0 .0 .0 .0 .0 .0 0
- 7 9.6 6094.1 .0 .0 .0 .0 .0 .0 0
8 8.5 2585.7 .0 .0 .0 0 .0 .0 0
9 1.0 159.9 .0 .0 .0 .0 .0 .0 0
- 10 9.5 2402.1 .0 .0 .0 .0 .0 .0 0
11 9.4 3902.5 .0 .0 .0 .0 .0 .0 0
12 1 61.0 .0 .0 .0 .0 .0 .0 0
- 13 9.2 41853 .0 .0 .0 .0 0 .0 0
14 9.2 3425.2 .0 .0 .0 .0 .0 .0 0
15 9.1 2351.1 .0 .0 .0 .0 .0 .0 0
‘ 16 2.5 429.8 .0 .0 .0 .0 .0 .0 0
17 2.6 195.2 .0 .0 .0 .0 .0 .0 0

Failure Surface Specified By 15 Coordinate Poiats

- Point X-Surf  Y-Surf
No. (® (R

120.53 100.18
130.39 101.82
140.21 103.69
149.99  105.78
159.72  108.11
169.39  110.65
179.00  113.43
188.54  116.42
198.01 119.64
10 207.40  123.07
11 216.71 126.72
12 225.93 130.58
13 235.06 134.66
14 244,10  138.95
15 246.18 140.00

O 00OV H W e

. Circle Center AtX = 54.7; Y = 526.2 and Radius, 431.1

P L 1 .816 L L]



Fajlure Surface Specified By 13 Coordinate Points

Point  X-Surf  Y-Surf
No. ) )

132.95 104.32
142.88 105.52
152.75 107.07
162.57 108.98
172.31 111.24
181.96  113.85
191.52  116.81
200.96  120.10
.210.28 123.74
10 219.46  127.70

11 228.49  132.00

— 12 237.36  136.61
13 243.34  140.00

VIOV WN

Circle Center At X = 104.6 ; Y = 381.0 and Radius, 278.2

=#3 ] 838 *e*

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. ft) )

120.53 100.18
130.37  101.94
140.18 103.88
149.95 106.01
159.68 108.33
169.36  110.83
178.99  113.51
188.57 116.38
198.10  119.42
— 10 207.56  122.65
11 216.97 126.05
12 226.30  129.64
13 235.57 133.39
14 244,77 137.33
15 250.70  140.00

VoI WNEWLN =

Circle Center At X = 32.5;Y = 620.8 and Radius, 528.0

_. ses 1,850 »ee



‘ Failure Surface Specified By 13 Coordinate Points

Point  X-Surf  Y-Surf
-— No. (f) (ft)

132.95 104.32
142.91 105.20
152.82  106.50
162.68 108.21
172.45  110.34
182.12  112.87
191.68 115.80
201.11 119.13
210.39  122.85

10 219.51 126.96

11 228.45 131.44

12 237.19  136.29
- 13 243.26  140.00

O 00O WA WN

Circle Center At X = 116.8 ;Y = 343.0 and Radius, 239.2
*er 1,852 wxe
’ Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. ) 1413)

123.63 101.21
133.62 101.72
143.58 102.65
153.48 104.00
163.33 105.77
173.08 107.95
182.74 110.55
192.28 113.55
201.68 116.96

10 210.93 120.76
- 11 220.01 124,95

12 228.91 129.52

13 237.60 134.46
— 14 246.08 139.77

15 246.41 140.00

O 00 ~JO\N WD W

Circle Center At X = 116.7 ; Y = 337.0 and Radius, 235.9

. L2 1 2 1 .865 zan



. Failure Surface Specified By 15 Coordinate Points

Point X-Surf  Y-Surf

— No. () )
1 123.63  101.21
2 133.57 102.33

- 3 143.47 103.75
4 153.32 105.46
5 163.12  107.46

— 6 172.85 109.75
7 18251  112.33
8 192.09  115.20
9 201.58  118.35

10 210.98 121.79-
11 22026  125.50
12 229.43 129.48
- 13 238.48 131.74
14 247.40 138.27
15 250.58 140.00

" Circle Center At X = 91.0; Y = 435.5 and Radius, 335.9

‘ E 2 2 l .867 ke

- Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf
No. (1)) (&)

136.05 105.35
146.03 105.99
155.97 107.11
165.84 108.72
175.62 110.80
185.29 113.36
194.82 116.38
204.19 119.86
213.39 123.80

10 222.38 128.18

1 231.14 132.99
— 12 239.67 138.22

13 242.27 140.00

W oo 20 Wn&a WN -

Circle Center At X = 127.9; Y = 310.7 and Radius, 205.5

. S8 1 .870 xhy



_I Failure Surface Specified By 13 Coordinate Points

Poit X-Surf  Y-Surf
- No. @ (®)

136.05 105.35
145.79 107.63
155.50  110.03
165.18  112.54
174.83 115.17
184.44 11791
194.03  120.76
203.58 123.72
213.09  126.80
10 222.57 129.99
11 232.01 133.29
12 241.41 136.69
13 250.20  140.00

VoI i WM -

Circle Center At X = -53.3;Y = 934.7 and Radius, 850.7

ke 1.873 L L2 ]

Failure Surface Specified By 10 Coordinate Points

Point  X-Surf  Y-Surf
No. () (@&

160.90  115.45
170.85  116.45
180.73  117.97
190.51  120.03
200.18  122.60
209.69  125.69
219.02  129.29
228.15  133.37
237.04  137.94
240.58  140.00

DV UAWAE W

Circle Center At X = 147.4;Y = 300.7 and Radius, 185.7

*88 l .878 L 2 2 ]
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** PCSTABLSM **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer's Method of Slices

Run Date: 11/25/94

Time of Run: 16:45

Run By: DEW

Input Data Filename: RUNITOP
Output Filename: RUNITOP.OUT
PROBLEM DESCRIPTION:

ITEX Green River Landfill - Runl (Static case with vehicle loading at top)

BOUNDARY COORDINATES

7 Top Boundaries
8 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (ft) Below Bnd
1 100.00 100.00 120.00 100.00 2
2 120.00 100.00 150.00 110.00 1
3 150.00 110.00 170.00 120.00 1
4 170.00 120.00 190.00 120.00 1
5 190.00 120.00 210.00 130.00 1
6 210.00 130.00 240.00 140.00 1
7 240.00 140.00 260.00 140.00 1
8 120.00 100.00 260.00 100.00 2

ISOTROPIC SOIL PARAMETERS
2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pef) (psf) (deg) Param. (psf) No.

1 120.0 145.0 .0 300 .00 0 1
2 130.0 155.0 5000.0 15.0 .00 0 1



BOUNDARY LOAD(S)

1 Load(s) Specified

Load X-Left X-Right Intensity Deflection
No. (f)) () (Ib/sqft) (deg)

i 245.00 255.00 5000.0 .0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

300 Trial Surfaces Have Been Generated.

15 Surfaces Initiate From Each Of 20 Points Equally Spaced
Along The Ground Surface Between X = 110.00 ft.
and X = 164.00 ft.

Each Surface Terminates Between X = 240.00 ft.
and X = 260.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 80.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *



‘ Failure Surface Specified By 12 Coordinate Points

Point X-Surf  Y-Surf
- No. (ft) (ft)

238.57 128.63
247.10 133.84
255.16  139.76
25544  140.00

1 161.16  115.58
- 2 171.07 114.29

3 181.06  113.84

4 191.06 114.24
- 5 200.98 11548

6 210.76  117.56

7 220.33  120.46
- 8 229.62 124.16

9

10

11

12

- Circle Center At X = 181.3 ;Y = 231.8 and Radius, 118.0

‘ *kx | 48D k=

Individual data on the 17 slices

Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
- 1 88 29558 .0 0O 0 o0 0 0 .0
2 1.1 7276 0 .0 0O o0 0 .0 .0
3 10.0 7115.3 o 0 o0 0 0 0 .0
- 4 8.9 64123 0 .0 .0 .0 .0 .0 .0
5 11 7665 0 0 o0 0 0 0 .0
6 99 %%8 o0 O 0 0 0O .0 .0
- 7 90122345 .0 .0 0O o0 o0 o0 .0
8 .8 1154.1 .0 .0 .0 .0 .0 .0 .0
9 96147421 O O 0 .0 0 .0 .0
- 10 93141337 O 0 O 0 0 0 .0
11 8912488 0 .0 0 0 0 0 .0
12 14 18336 O O O 0 0 0 .0
- 13 5.0 5380.3 o 0O o0 o0 o0 0 .0
14 2.1 17145 0 .0 O .0 .0 .010507.5
. 15 79 3086 0 0 0 .0 .0 .03%4925

= % 2 60 0 0 0 0 0 0 .0
7 3 40 0 0 ©0 ©0 0 0 .0



‘ Failure Surface Specified By 12 Coordinate Points

Point X-Surf  Y-Surf
No. (R) ()

158.32 114.16
168.27 113.22
178.27 113.05
188.25 113.64
198.16 115.00
207.93 117.11
217.52 119.96
226.86 123.55
235.89 127.83
244.57 132.80
252.84 138.42
254.83 140.00

NSOV IANEWUN -~

Circle Center At X = 175.6 ; Y = 242.9 and Radius, 129.9
- sas | AR5 se»

‘ Failure Surface Specified By 12 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (f)

161.16 115.58
170.90 113.31
180.82 112.10
190.82 111.97
200.78 112.92
210.57 114.93
220.10 117.99
229.23 122.06
237.88 127.08
245.93 133.01
— 1 253.30 139.77

12 253.50 140.00

SOVOUNNE W =

Circle Center At X = 187.0; Y = 204.6 and Radms, 92.7

LE 2 1.514 L2 2 2



’ Faihire Surface Specified By 11 Coordinate Points

Point  X-Surf  Y-Surf

— No. R) ®)
1 161.16  115.58
2 170.86  113.15
- 3 180.77 111.84
4 190.77 111.64
5 200.73  112.57
- 6 210.52  114.61
7 220.01  117.74
8 229.10 121.91
- 9 237.66  127.08
10 245.58  133.18
11 252.63  140.00
-~ Circle Center At X = 187.5; Y = 200.4 and Radins, 88.8
- Sh% 1.541 L2 L

Failure Surface Specified By 13 Coordinate Points

Point  X-Surf  Y-Surf

- No. ®) ®)
1 152.63  111.32
2 162.48  109.60

- 3 172.45  108.76
4 182.45  108.83
5 192.40  109.78

- 6 202.23  111.62
7 211.86 114.34
8 22120 117.90
9 - 230.19 122.28

10 238.75 127.45
11 246.81 133.37
12 254.31 139.98
- 13 254.33 140.00

Circle Center At X = 176.8; Y = 220.4 and Radius, 111.7

L L LS 1 .55‘7 LY 2]



‘ Failure Surface Specified By 11 Coordinate Points

Point X-Surf Y-Surf
No. ) (fr)

1 164.00 117.00
2 1739  116.53
- 3 183.99 11671
4 19395 117.52
5  203.85 118.98
_ 6  213.63 121.07
7 22325 123.78
8  232.68 127.10
9  241.88 131.03
- 10 . 250.81  135.54
11 258.39  140.00
- Circle Center At X = 176.3; Y = 272.0 and Radius, 155.5

k¥ 1 .566 xaR

Failure Surface Specified By 14 Coordinate Points

Point X-Surf  Y-Surf
No. ) (ft)

132.74 10425
142.74 104.31
152.72 104.84
162.67 105.83
172.57 107.28
182.38 109.19
192.10 111.55
201.70  114.36
211.15 117.61
- 10 220.45 121.30
11 229.56 125.42
12 238.47 129.96
— 13 247.17 134.90
14 255.23 140.00

Wo-daWnadWwem

Circle Center At X = 136.4 ; Y = 319.4 and Radius, 215.2

e 1570 s



‘ Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. {13 (419)

129.90 103.30
139.87  102.61
149.87 102.50
159.86  102.97
169.80  104.03
179.67 105.66
189.42  107.86
199.03 110.63
208.47 113.95
- 10 217.69  117.81

11 226.67 122.21

12 235.39 127.11
- 13 243.80 132.52

14 251.88 138.41

15 253.81 140.00

VO ~JAAWNbH W -

Circle Center At X = 146.7 ; Y = 274.3 and Radius, 171.8

‘ xR 1 .589 E 22 ]

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf

- No. () (B
1 129.90  103.30
— 2 139.84 102.27
3 149.83  101.87
4  159.83  102.10
5 16979  102.96
- 6  179.68  104.44
7 18946  106.54
8  199.09 109.25
—_— 9 20852 112.56

10 217.73 116.46
11 226.68 120.93
12 235.32 125.95
13 243.64 131.51
14 251.59 137.58
15 254.38 140.00

I Circle Cepter At X = 151.2; Y = 260.8 and Radius, 159.0

sus 1'593 "%y



‘ Failure Surface Specified By 14 Coordinate Points

Point  X-Surf  Y-Surf
No. ® @)

141.26 107.09
151.17 105.74
161.15 105.14
171.15 105.30
181.11 106.23
190.97 107.90
200.67 110.31
210.17 113.46
219.39 117.31
- 10 228.30 121.86

11 236.84 127.06

12 244.96 132.90
— 13 252.61 139.34

14 253.29 140.00

O 00NN S WN -

Circle Center At X = 164.0; Y = 236.8 and Radius, 131.7

kN 1_594 L2 L
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.00 3250 65.00 97.50 130.00 162.50
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** PCSTABLSM **

by
Purdue University

--Slope Stability Analysis—
Simplified Janbu, Simplified Bishop
or Spencer” s Method of Slices

Run Date: 11/25/94
Time of Run: 16:45

Run By: DEW

Input Data Filename: RUNI

Output Filename: RUN1.OUT

PROBLEM DESCRIPTION:
ITEX Green River Landfill - Run! (Static case with vehicle loading)

BOUNDARY COORDINATES

7 Top Boundaries
8 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (fv) (ft) Below Bnd

1 100.00 100.00 120.00 100.00 2
2 120.00 100.00 150.00 110.00 1
3 150.00 110.00 170.00 120.00 1
4 170.00 120.00 190.00 120.00 1
5 190.00 120.00 210.00 130.00 1
6 210.00 130.00 240.00 140.00 1
7 240.00 140.00 260.00 140.00 1
8 120.00 100.00 260.00 100.00 2
ISOTROPIC SOIL PARAMETERS
2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 120.0 145.0 .0 300 .00 0 1
2 130.0 155.0 5000.0 15.0 .00 0 1




BOUNDARY LOAD(S)

1 Load(s) Specified

Load X-Left X-Right Intensity Deflection
No. (ft) (ft) (Ib/sqft) (deg)

1 180.00 190.00 2500.0 .0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

300 Trial Surfaces Have Been Generated.

15 Surfaces Initiate From Each Of 20 Points Equally Spaced
Along The Ground Surface Between X = 110.00 ft.
and X = 164.00 ft.

Each Surface Terminates Between X = 240.00 ft.
and X = 260.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 80.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *



Failure Surface Specified By 12 Coordinate Points

Point X-Surf Y-Surf
No. (ft) ()

141.26 107.09
151.08 109.00
160.85 111.15
170.55  113.55
180.20 116.19
189.77  119.08
199.27 122.21
208.69  125.57
218.02  129.17
10 227.25 133.00
11 236.39  137.07
12 242.56 140.00

OO0 AWV W -

Circle Center At X = 70.7 ; Y = 496.5 and Radius, 395.7
ek e 1.864 ek K
Individual data on the 17 slices
Water Water Tie Tie Earthquake

Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

1 87 6363 0 .0 £ o0 0 0 .0
2 1.1 178.7 o .0 g0 O o0 O 0
3 98 34076 O 0 0 0 O 0 .0
4 92 59644 0 .0 0 0 0 .0 .0
5 .6 4324 0 .0 0 0 0o .0 0
6 94 58439 0 .0 0 o0 0 0 .0
7 2 9%6 .0 .0 0 0 0 .0 4926
8 96 27154 O 0 0 0 0 .023936.6
9 2 242 0 0 .0 O .0 .0 5708
10 9.3 1822.1 0 0 0O o0 .0 o .0
11 94 35062 0 0 0 o0 .0 o .0
12 13 6062 0 .0 0 0 .0 o .0
13 80 35734 0 0 0 0 .0 o .0
14 92 34647 0 .0 0 0 .0 0o .0
15 9.1 24546 0 0 0 0 .0 o .0
16 36 6379 0O .0 O 0 .0 o .0
17 26 1866 0 .0 O 0 .0 0 .0



‘ Failure Surface Specified By 15 Coordinate Points

Point  X-Surf  Y-Surf
No. (®) )

121.37 100.46
131.35 101.14
141.29 102.21
151.19 103.64
161.02 105.45
170.78 107.62
180.45 110.16
190.02 113.06
199.48 116.32
- 10 208.80 119.93

11 217.99 123.89

12 227.02 128.19
- 13 235.88 132.82

14 244.56 137.79

15 248.10 140.00

O 00 ~JONW & WD~

Circle Center At X = 108.0; Y = 366.3 and Radius, 266.2

_‘ ze% 1.872 ==

Failure Surface Specified By 12 Coordinate Points

Point  X-Surff  Y-Surf

— No. ) (39)
1 141.26  107.09
2 151.19  108.29
- 3 161.06  109.87
4 170.87  111.84
5 180.59  114.20
-— 6 190.21  116.93
7 199.71  120.03
8 209.09 123.51
9 218.33  127.34
- 10 227.40  131.54

11 236.31 136.08
12 243.29 140.00

Circle Center At X = 115.7; Y = 361.0 and Radius, 255.2

L2 2 ] 1.914 aee



‘ Failure Surface Specified By 14 Coordinate Points

Point X-Surf  Y-Surf
- No. ®) (ft)

129.90 103.30
139.83 104.42
149.73 105.85
159.58 107.59
169.37  109.64
179.08 111.99
188.73 114.64
198.28 117.60
207.74  120.85

10 217.09 124.39

11 226.32 128.23

12 235.43 132.36
- 13 244 .41 136.76

14 250.51 140.00

QoW LW

Circle Center At X = 99.2 ;Y = 420.7 and Radius, 318.9

LE 2 1-918 L L

Failure Surface Specified By 14 Coordinate Points

Point X-Surf  Y-Surf
No. @® (®

132.74  104.25
142,72 104.75
152.68 105.72
162.58 107.14
172.40  109.01
182.13 111.34
191.73 114.11
201.21 117.31
210.52  120.95
- 10 219.66 125.01
11 228.60 129.49
12 237.33 134.37
13 245.82 139.65
- 14 246.32 140.00

WO Q0N E WN

. Circle Center At X = 126.7; Y = 321.7 and Radius, 217.5

a8 1.920 LEE ]



Failure Surface Specified By 12 Coordinate Points

Point  X-Surf  Y-Surf
No. ®) )

141.26  107.09
151.22 107.97
161.13 109.31
170.97 111.10
180.72 113.33
190.36  116.00
199.86  119.11
209.22  122.64
218.40 126.60
227.39 130.97
11 236.18 135.75
12 243.23  140.00

DVRAURAWNE WN -~

Circle Center At X = 126.9; Y = 326.0 and Radius, 219.4

.’ ses ] 033 =s»

Failure Surface Specified By 13 Coordinate Points

Point  X-Surf  Y-Surf

1 144.11 108.04
- 2 153.84 110.32
3 163.55 112.72
4 173.22 115.25
5 182.87 117.89
- 6 192.48 120.66
7 202.05 123.54
8 211.59 126.54
9 221.09 129.66

10 230.56  132.90

11 239.98  136.25

12 249.35  139.72

- 13 250.07  140.00

‘ Circle Center At X = -35.0; Y = 893.4 and Radius, 805.6

e 1.947 bt X ]



Failure Surface Specified By 12 Coordinate Points

Point X-Surf Y-Surf
No. () )

144.11 108.04
154.09 108.67
164.02 109.84
173.87 111.53
183.63 113.74
193.25 116.47
202.71 119.70
211.99  123.42
221.06 127.64
229.89 132.32
238.47 137.47
242.21 140.00

MoV uONE LN -

— Circle Center At X = 137.2; Y = 295.8 and Radius, 187.9

. L 2 2 ] 1.9’71 L2 L]

Failure Surface Specified By 15 Coordinate Points

Point  X-Surf  Y-Surf
No. ) )

127.05 102.35
137.0s 102.36
147.04 102.84
157.00 103.79
166.90  105.21
176.72 107.09
186.44 109.43
196.04  112.23
205.50  115.47
10 214.79  119.16
- 11 223.91 123.28
12 232.81 127.82
13 241.50  132.78
14 249.94 138.14
15 252.58 140.00

Vo~ W a W -~

‘ Circle Center At X = 131.8; Y = 314.8 and Radius, 212.5

L2 2 ] 1 _980 L e T



—

Failure Surface Specified By 16 Coordinate Points

Point
No.

O W0 NN bEaWN -

10
11
12
13
14
15
16

X-Surf
®

121.37
131.26
141.12
150.95
160.74
170.49
180.19
189.84
199.44
208.99
218.47
227.89
237.25
246.53
255.74
259.79

Y-Surf
®

100.46
101.92
103.58
105.43
107.47
109.71
112.13
114.74
117.53
120.52
123.69
127.04
130.58
134.29
138.19
140.00

Circle Center At X = 51.3; Y = 607.8 and Radius, 512.2

1.987 #»+



Y A X I s F T

00 3250 65.00 97.50 130.00

162.50

.00 + + + + +



’ ** PCSTABLSM **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
- or Spencer”s Method of Slices

Run Date: 11/25/94
- Time of Run: 16:20
Run By: DEW
Input Data Filename: RUNIEQ
= Output Filename: RUNIEQ.OUT

PROBLEM DESCRIPTION:
- ITEX Green River Landfill - Runl (Psuedo-static case)

BOUNDARY COORDINATES

7 Top Boundaries
8 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

- No. (ft) (ft) (ft) (ft) Below Bnd
1 100.00 100.00 120.00 100.00 2
= 2 120.00 100.00 150.00 110.00 1
3 150.00 110.00 170.00 120.00 |
4 170.00 120.00 190.00 120.00 1
- 5 190.00 120.00 210.00 130.00 1
6 210.00 130.00 240.00 140.00 1
7 240.00 140.00 260.00 140.00 1
- 8 120.00 100.00 260.00 100.00 2

ISOTROPIC SOIL PARAMETERS
2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 120.0 145.0 .0 300 .00 0 1
_‘ 2 130.0 155.0 5000.0 15.0 .00 0 1



A Horizontal Earthquake Loading Coefficient
Of .100 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

300 Trial Surfaces Have Been Generated.

15 Surfaces Initiate From Each Of 20 Points Equally Spaced
Along The Ground Surface Between X = 105.00 ft.
and X = 164.00 ft.

Each Surface Terminates Between X = 240.00 ft.
and X = 260.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 80.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *



’ Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf

~ No. (fY) §19]
1 132.95 104.32
- 2 142.76  106.22
3 152.53 108.36
4 162.25 110.72
- 5 171.91 113.30
6 181.51 116.11
7 191.04 119.14
= 8 200.50 122.39
9 209.88 125.86
10 219.17 129.54
a 11 228.38 133.44

12 237.50 137.55
13 242.61 140.00

Circle Center At X = 55.5;Y = 529.0 and Radius, 431.7

-‘ ok 1.339 #xx

Individual data on the 17 slices

Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

1 98 8034 0 0 0 .0 803 0 .0
2 72 15450 0 .0 0 .0 1545 0 .0
3 25 7157 0 0 0 .0 776 0 .0
- 4 97 48473 0 .0 0 .0 484.7 0 .0
5 77 58642 0 .0 .0 .0 5864 0 0
6 1.9 15%94.1 0 0 0 .0 1594 0 .0
- 7 9.6 60%4.1 .0 .0 0 .0 609.4 0 .0
8 85 25857 0 .0 .0 .0 2586 0 .0
9 10 1599 0 .0 0 .0 160 0 .0
- 10 9.5 2402.1 0 .0 0 .0 2402 0 .0
11 9.4 3902.5 .0 .0 .0 .0 390.3 0 .0
12 .1 610 0 .0 .0 .0 6.1 0 .0
- 13 9.2 41853 0 .0 .0 0 4185 .0 .0
14 9.2 34252 0 .0 0 .0 3425 .0 .0
. 15 9.1 2351.1 0 .0 .0 .0 235.1 0 0
- 16 25 4298 0 .0 .0 0 430 0 .0
17 26 1952 0 .0 0 0 195 0 0



‘ Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. (/) ®

120.53  100.18
13039 101.82
140.21  103.69
149.99  105.78
15972 108.11
169.39  110.65
179.00  113.43
188.54  116.42
198.01  119.64
- 10 20740  123.07

11 21671 126.72

12 22593 130.58
— 13 23506 134.66

14 24410 138.95

15 246.18  140.00

VO NOWNHE WN -

Circle Center At X = 54.7;Y = 526.2 and Radius, 431.1
‘ ks 1.343 #*s==»
Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf

- No. " @
1 132.95 104.32
— 2 142.88  105.52
3 152.75  107.07
4 16257 108.98
5 17231  111.24
- 6 181.96  113.85
7 191.52  116.81
8 20096 120.10
- 9 21028 123.74

10 219.46  127.70
11 228.49 132.00
12 237.36  136.61
13 243.34 140.00

Circle Center At X = 104.6 ; Y = 381.0 and Radius, 278.2

-’ P 1.359 »=»



‘ Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
— No. () (413

120.53 100.18
130.37 101.94
140.18 103.88
149.95 106.01
159.68 108.33
169.36 110.83
178.99 113.51
188.57 116.38
198.10  119.42
= 10 207.56 122.65

11 216.97 126.05

12 226.30  129.64
-— 13 235.57 133.39

14 244,77 137.33

15 250.70 140.00

V0NN EWN -

Circle Center At X = 32.5;Y = 620.8 and Radis, 528.0

‘ PPN 1.361 *»»

Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf
No. () [¢13]

132.95 104.32
142.91 105.20
152.82 106.50
162.68 108.21
172.45 110.34
182.12 112.87
191.68 115.80
201.11 119.13
210.39 122.85
-— 10 219.51 126.96

11 228.45 131.4

12 237.19 136.29
— 13 243.26  140.00

O 00 ~JAWNSDWN

Circle Center At X = 116.8 ; Y = 343.0 and Radius, 239.2

) L L 1] 1.369 L 2 1



‘ Failure Surface Specified By 13 Coordinate Points

Point  X-Surf  Y-Surf
No. #) ®

136.05 105.35
145.79 107.63
155.50 110.03
165.18 112.54
174.83 115.17
184.44 117.91
194.03 120.76
203.58 123.712
213.09 126.80
— 10 222.57 129.99
11 232.01 133.29
12 241.41 136.69
13 250.20 140.00

V001 WYh WN-

Circle Center At X = -53.3;Y = 934.7 and Radius, 850.7

aER 1 .372 nER

" Failure Surface Specified By 15 Coordinate Points

— Point  X-Surf  Y-Surf
No. ) (ft)

123.63 101.21
133.57 102.33
143.47 103.75
153.32 105.46
163.12 107.46
172.85 109.75
182.51 112.33
192.09 115.20
201.58 118.35
10 210.98 121.79
11 220.26  125.50
12 229.43 129.48
13 238.48 133.74
14 247.40 138.27
— 15 250.58 140.00

VoM~ WU H WN -

Circle Center At X = 91.0;Y = 435.5 and Radius, 335.9

‘ and 1.375 ==+



. Failure Surface Specified By 15 Coordinate Points

Point  X-Surf  Y-Surf
No. ( (B

1 123.63 101.21
2 133.62 101.72
-— 3 143.58  102.65
4 153.48 104.00
5 163.33  105.77
6 173.08 107.95
- 7 182.74  110.55
8 192.28  113.55
9 201.68 116.96
-— 10 210.93  120.76

11 220.01 124.95
12 228.91 129.52
13 237.60 134,46
14 246.08  139.77
15 246.41 140.00

- Circle Center At X = 116.7 ; Y = 337.0 and Radius, 235.9
. sss 1,380 »»*
Failure Surface Specified By 13 Coordinate Points

Point X-Surf  Y-Surf

— No. (i) )
1 136.05  105.35
2 146.03  105.99

- 3 155.97 107.11
4 165.84  108.72
s 175.62  110.80

-~ 6 185.29  113.36
7 194.82  116.38
8 204.19  119.86
9 213.39 123.80

10 222.38 128.18
11 231.14  132.99
12 239.67 138.22
- 13 242.27  140.00

Circle Center At X = 127.9; Y = 310.7 and Radius, 205.5

' sse 1382 e



Failure Surface Specified By 10 Coordinate Points

Point  X-Surf  Y-Surf
No. 4] (ft)

237.04 137.94
- 240.58 140.00

1 160.90 11545
2 170.85  116.45
3 180.73  117.97
4 190.51 120.03
5 200.18  122.60
6 209.69  125.69
7 219.02  129.29
8 228.15  133.37
9

10

Circle Center At X = 147.4 ;Y = 300.7 and Radius, 185.7

Sk¥ 1 .383 kE
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LIQUID AND PLASTIC LIMITS TEST REPORT

£Q
}
CH or 0O //////
]
30 - | <
L or OL ///}/////
>
Lé-" 40 /
> //////
—
= 3c -
* ///////
L=
£ 20 | A
HATCHED ! ////7
AREA IS i
A ML-CL i ////
= + j*‘-//2+//
e, rdvaya ey
_.../.. .:'.-./_/:/_/' .:{,_ l ML or QL MH or OH
| s
0 1
o] 10 20 20 aQ 20 60 7Q 80 Q0 100

LIGUID LIMIT

Location + Descraipt:ion LL PL P{gj -200 ASTM D 2487-85
DH-3, CaA-1
- 35 19 16
MW-5 S-1
22 13 9
MW-5. Ca-2
24 15 9
DH-6, S-1
30 i9 11
OH-8 S-1
21 195 13)
( Project No.: 2106-004 Remarks:

Project: Subsurface

Clienct:

Locetion: Green River

06-17-94

Tnvestigation

Green River Landf:11

LIQUID AND PLASTIC LIMITS TEST REPORT

Bingham Engineering

Testedg By: 28

No

n
v
[}




LIQUID AND PLASTIC LIMITS TEST REPORT

60 ] ! : f
CH or OH ;/////
30 — A
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0 L |
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LIGQUID LIMIT
Location + Descraiption J Li PL PI -200 ASTM D 2487-85

[ ) TP—3. 8—1
4'.
29 18 11

Project No.: 2106-004 Remarks:

Project: Subsurface Investigation Testec By: BB

Client: Green River Lancfill

Location: Green Raver

Date: Q0B-17-94

LIQUID AND FLASTIC LIMITS TEST REPORT

Bingham Engineering

NO .

n
lb.




c
) . .~ .S ==
< E £33 S e 0o Y ) o ) g S
1 ~ NN - - N - o - N
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200 100 i0.0 1.0 0.1 0.01 Q.00
) GRAIN SIZE - mm
X +3" % GRAVEL % SAND | % SILT | % cLAy
[ ) 0.0 0.0 67 .4 32.6
A 0.0 19.2 66.2 14.6
» 0.0 0.6 10.1 g3.3
LL PI Dgs Dso Dso D20 Dys D10 Cc Cy
[ 0.389 0.17 .13
A 5.88 1.95 1.08 0.257 [0.0776
» | |
MATERIAL DESCRIFPTION USCS AASHTO
@ Brown Clayey Sand SC A-2-4
A Brown Gravely Clayey Sand SC A-1-hH
N Srown Fine Sangy Clay cL A-4
Project No.: 2106-004 Remarks:
Project: Green River Lancfill Testea By: DA
® Location: OH-1, ca-2
A Location: (OH-1%, g-2
m Location: DH-S, Ca-1 Deptnh 8.0° to 12.0°
Date: (08-17-84
GRAIN SIZE DISTRIBUTION TEST RERCRT
Bingham Engineering | Figure No.
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GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT %¥ CLAY
® 0.0 0.0 25 .4 74 .6
LL PI Dgs Dgo Osp O30 Dis D10 Ce Cy
® 0.18
MATERIAL DESCRIPTION USCS AASHTO
® Brown Fine Sandy Clay CL A~4
Prcject No.: 2106-004 Remarks
Project: Green River Landfili Tested By: JO
® Location: OH-12, Ca-1 Depth 8.0° to 12.0°
Date: 08-17-94

GRAIN SIZE DISTRIBUTION TEST REPORT
Bingham Engineering
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GRAIN SIZE DISTRIBUTION TEST REPORT

1410
#20
—1#40
#60

74

e ————

30
N miTT
20 : % I
i i : !;
10 . K
' : : : RE
200 100 10.0 1.0 0.1 0.01 0.0¢
] GRAIN SIZE - mm

% +3" % GRAVEL % SAND % SILT | % cLAY
® 0.0 43 . 3 40 . 4 16.3
A 0.0 3.0 37.5 58.5
u 12.4 67 .6 15.4 4.5

LL PI Das Deo Dso D30 Dys D10 Ce Cy
® 29 11 22 .39 6.53 2.37 0.216
A Q.48 0.08
n 71.45 [32.28 18.66 8.482 |2.77865 O.3660| 6.08 88.2

MATERIAL DESCRIPTION USCS AASHTO

® Brown Sandy Clayey Gravel GC A-2-6
A Brown Clayey Sand CL A-4
B Brown Sanay Gravel GP A-1-3a
Project No.: 2106-004 Remarks:
Project: Green River Landfill Tested By: JO
® Location: TP-1, B-1 Depth 0’ to 3.0°
A Location: TP-3, B-1 Depth 0.0' ¢ct 2.5°
m Location: TP-18, B-: Oepth 0.0° to 12.0°

Date:

08-17-84

GRAIN SIZE DISTRIBUTION TEST REPORAT
Bingham Engineering

Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT
= c ¢ ¢ .
s £ £33 24 o c o o g g
100 w0 f'\l- -f'! - m - \ - %\‘ -
so |l b NN .
: B IR : : : - \
80 \ : N.
70 \\ 1
@ : % a \
Y z :
Z 60 .~ N \
“ RN
U’EJ 50 il
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w 40 - | ' -
& ‘ N
: . |
30 5 il
UL E D i Ttk
20 L : N : il 10 “[ |
: : : :F - b : i : : !
il
200 100 10.0 1.0 0.1 0.01 0.00
) GRAIN SIZE - mm
¥ +3" % GRAVEL % SAND % SILT % CLAY
[ ] 0.0 0.0 56.0 20.0 24 .0
A 0.0 0.0 18.5 43 .0 37.5
n 0.0 0.0 40 .1 28.9 1.0
LL Pl Dgs Dgo Os0 D30 D15 O410 Ce Cy
[ ] 0.25 0.12 0.09 0.019 ]0.0015
A 24 9 0.0¢9 0.01 0.004 10.0033
| 30 11 0. 4S8 0.07 0.04 0.005 |0.0021 |
MATERIAL DESCRIPTION uscs | AASHTO
® Brown Clayey Silty Fine Sand SC A—-4
A Light Tand Fine Sandy Silty Clay cL A-4
R Brown Sandy Silty Clay CL A-B
Project No.: 210€E-004 Remarks:
Project: Green River Landfill Tested By: DA
® Location: 0OH-2. B-1
A Location: Mw-G5, CA-Z2 Depth 8.0' to 12.0
B Location: DH-S5, S-1
Date: 08-17-9Q4
GRAIN SIZE DISTRIBUTION TEST REPORT
i Bingham Engineering Figure No.




GRAIN SIZE DISTRIBUTION TEST REPCRT
Bingham Engineering

GRAIN SIZE DISTRIBUTION TEST REPORT
L .o E s«
S 2 237 S39e LA
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S0 k s ‘
g0 L NS
70 L : ‘ C Lk :
x COE é\; f HIE
uJ : : : : :
= 80 A -
b : b |
~ Lk N\ .
uz.x S0 k : o
Q o \f
w 40 A\ .. :
A EEN \N
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200 100 10.0 1.0 0.1 0.01 0.0C
_ GRAIN SIZE - mm
¥ +3" % GRAVEL % SAND % SILT % CLAY
) 0.0 g.1 42 .2 29.4 19.3
A 2.9 71.85 S.5 12.0 5.1
| | 0.0 0.0 78.6 g.8 11.6
LL PI Dgs Oso D50 D30 D45 Dip Cc Cy
® 21 5] 3.27 Q.36 0.08 0.031 |]0.0024
A 47 .53 | 28.31 21.23 §.871 |0.0687 |0.0207 | 54.33 g22.6
] 0.37 0.22 Q.16 0.096 |0.0248|0.0029 14 . 42 74 .3
MATERIAL DESCRIPTION uscs ] AASHTO
® Brown Clayey Silty Sand W/Some Fine Gravel SC~-SM A-4
A Brown Silty Gravel W/Some Sand GM A-1-b
8 Brown Clayey Fine Sanc cC Unclassifie
Project No.: 24106-004 Remarks:
Project: Green River Landfill Tested By: DA
@ Location: CH-8. S-1
A Location: TP-2, B-1
m lLocation: 0OH-1, Bg-1
Date: 08-~17-%54

|



MOISTURE CONTENT AND UNIT WEIGHT

GREEN RIVER LANDFILL

Sample | Sample | Moisture Dry

Location | Number | Content Density
DH-1 CA-2 5.79 102.92
DH-3 CA-1 6.05 102.37
MW-5 CA-2 3.19 103.21
MW-7 CA-1 6.08 107.05
DH-3 CA-1 4.9 110.34
DA-12 CA-1 5.45 81.45
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TEST RESULTS MATERIAL DESCRIPTION
Cptimum moisture = 13.€ % Sandy Silty Clay
Maximum Ccry censity = 116.4 pc¥
Froject No.: 2:106-C03 Remarks:
Project: Green Ziver Landfill M.M.
Locaticn: Compesaite #1
Date: 0Q/16/ca
PROCTOR TEST REPGRT
Bingham Engineering Sigure MNc
i




PROCTOR TEST REPORT
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TEST RESULTS MATERIAL DEZCRIPTION
Optimum moisture = 16.7 % Gray Sanay Clay
Maximum cry dens:ity = 110.5 pcf
Project No.: 2:06-0C:= Femarks
Sroject: Green River iLsngfili Tested By. WM
Locat:on: Compasate #2
Date: ©08-16-9«
PROCTOR TE3T REECRT

Bingham Engineering

i Figure No.




' . PERMEABILITY TEST RESULTS
- GREEN RIVER LANDFILL

Sampie Sample Permeability
- Location Number (cm/sec)

DH-1 CA-2* 2.2E-4

COMPOSITE #1 54E-8

- COMPOSITE #2 3.2E-8

* uncompacted sample

— Composite #1 = TP-2 B-1
TP-10 B-1
DH-1 B-2
_ DH-1 B-3
DH-1 B-4
DH-2 B-2

Composite #1 compacted to 95.6% Proctor

and 2.1% above optimum moisture

Composite #2 = MW-5 S-1
- DH-6 S-1
TP-4 B-1
TP-8 B-1
TP-3 B-1
‘ Composite #2 compacted to 95.6% Proctor

and 3.3% above optimum moisture
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SHALE CHARACTERISTICS
MANCOS SWELLING POTENTIAL LABORATORY TESTING
GREEN RIVER LANDFILL L.L.C.

Sample Sieve Specific Initial Void Natural Dry
No, Size Gravity Ratio Moisture Density
1 -1" oM 2.65 0.7168 3.1 % 96.4 pcf
2 1Mo # 2.65 0.6696 29 % 99.1 pef
3 - #4 2.65 0.5247 64 % 108.5 pcf
4 - #4 2.65 0.4503 6.4 % 111.0 pef
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" Green River Landfill L.L.C.

Shale Material #1 (-1" to #4 Material)

Loading (Thousand Pounds/Square Foot)




Percent Swell
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Green River Landfill L.L.C.
Shale Material #3 (-#4 Material)
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Percent Swell
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5. CHEMICAL LABORATORY ANALYTICAL RESULTS
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AMERICAN
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= 4 NALYTICAL
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‘est 3600 South
it Lake City, Utah
- 84115

_1801) 263-8686
$01) 263-8687

Released by:

INORGANIC ANALYSJIS REPORT
Client: Bingham Environmental Contact: Kevin Cosper
Date Received: August 1, 1994 Received By: Elona Hayward

Lab Sampie ID Number: 19299-01

Field Sample ID: Green River, UT/MW-1
Analytical Results :
Method Det.ect_lon Amount

DISSOLVED METALS mg/L mg/L
Aluminum 6010 0.1 0.1
Antmony 6010 0.1 <0.1
Arsenic 7060 0.005 <0.005
Barium 6010 0.002 0.009
Beryllium 6010 0.005 <0.005
Cadmium 6010 0.004 0.005
Chromium 6010 0.005 <0.005
Cobalt 6010 0.01 <0.01
Copper 6010 0.004 0.014
Iron 6010 0.01 0.10
Lead 7421 0.005 <0.005
Manganese 6010 0.005 0.051
Mercury 7471 0.0002 <0.00¢2
Molybdenum 6010 0.1 <0.1
Nickel 6010 0.005 0.033
Selenium 7740 0.005 0.61
Silver ' 6010 0.005 <0.005
Thallium 6010 0.4 <0.4
Tin 6010 0.1 0.1
Vanadium 6010 0.005 0.016
Zinc 6010 0.002 0.038

-

Labdratory Supervisor

Renont Date 8/8/04
THIS REPORT IS PROVIDED FOR TME EXCLUSIVE USE OF THE ADORESSEL T™IVILEGES Or SUNSEQUENT un{:s THE NAME OF Tiis co.ww\.\'v]o?g\.}v
MEMBER OF [TS STAFF. OR REPRODUCTION OF TN AEPORT IN CONNECTION WITH THE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR




AMERICAN
WEST

- ANALYTICAL
L ABORATORIES

163 West 3600 South
Salt Lake City, Utah
84115

(801) 263-8686
~ Fax (801) 263-8687

INORGANIC ANALYSIS REPORT

Client: Bingham Environmental

Date Received: August 1, 1994

Lab Sample ID Number: 19299-01

Ficld Sample ID: Green River, UT/MW-1

Analytical Results

Contact: Kevin Cosper
Received By: Elona Hayward

Method Det.e-ct‘ron Amount
TOTAL METALS Used: ’ e
Calcium 6010 0.01 440,
Magnesium 6010 0.0! 710.
Potassium 6010 0.01 28.
Sodium 6010 0.01 6,400.
OTHER CHEMISTRIES
Bicarbonate (as CaCO3) 310.1 10. 1,100.
Carbonate (as CaCO3) 310.1 10. <10.
Chloride 4500 CLB 0.5 250.
Conducdvity 120.1 10.  21,000. pmhos/cm @ 25° C
Cyanide 335.3 0.005 0.01
Fluoride 340.1 0.1 6.8
Nitate (as N) 353.2 0.01 140.
pH 150.1 0.1 7.3
Sulfate 375.4 5.0 15,000.
DS 160.1 1.0 20,000.

Labefatory Supervisor

TS REPORT IS PROVIDED FOR THE EXCLUSIVE LUSE OF THE ADDRESSEE PRIVILEGES OF SDESEQUL\T Uig o!?‘fe NAME OF THIS COMPANY 09 ANY
\IEM'ER OF ’TS STAFE, OR REPRODUCTION OF TiSIS REPORT IN CONNECTION WITH TIE ADVERTISEMENT, PROMOTION OR SALE OF aANY PRODUCT OR
* FANNEETIAN Wt THE BE OBy IS TINN NB TIIC REPORT FOR ANY PURPOSE THAN FOR THE ADDRESSEE Will BE GRANTED ONLY ON




@ A | INORGANIC ANALYSIS REPORT

AMERICAN Client: Bingham Environmental Contact: Kevin Cosper
WEST Date Received: August 1, 1994 Received By: Elona Hayward
ANALYTICAL Lab Sample ID Number: 1.9299-02
ORATORIES Field Sample ID: Green River, UT/MW-2

LAB
Analytical Results :
- Metho Detection Amount
Used: Limit: Detected:
DISSOLVED METALS mg/L mg/L
63 West 3600 Sourn  Aluminum 6010 0.1 <0.1
Salt Lake City, Utah Antmony 6010 0.1 <0.1
- B Arsenic 7060 0.005 <0.005
Barium 6010 0.002 0.008
- Beryllium 6010 0.005 <0.005
Cadmium 6010 0.004 <0.004
~ rax onagrgegy  Chromium 6010 0.005 <0.005
Cobalt 6010 0.01 <0.01
Copper 6010 0.004 <0.004
e Iron 6010 0.01 0.04
Lead 7421 0.005 <(.005
- .. Manganese 6010 0.005 0.032
Mercury 7471 0.0002 <0.0002
- Molybdenum 6010 0.1 <0.1
Nickel 6010 0.005 <0.005
- Selenium 7740 0.005 <0.005
Silver 6010 0.005 <0.005
- : Thallium 6010 0.4 <0.4
Tin 6010 0.1 <0.1
- Vanadium 6010 0.005 <0.005
Zinc 6010 0.002 0.008

® =

fatory Supervisor

Repon Date 8/8/94 10of 1
THIS REPOKT IS PROVIDED FOR THE EXCLUSIVE USE OF TI(E ADDRESSEL. PRIVILEGES OF SUBSEQUENT USE OF THE NAME OF THIS COMPANY OR ANY
MEMBER OF TS STAFF. OR REPRODUCTION OF TIiIS REPORT IN CONNECTION WITH TIE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
C s me e S A e e e emn A TIAM AD TUC DEDNIPT LML ANY PUDDAKE TIEAN PR THE ADDRESSEE WILL BE GRANTED ONLY ON
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AMERICAN Client: Bingham Environmental Contact: Kevin Cosper
wEsT Date Received: August 1, 1994 Received By: Elona Hayward
LABORATORIES Field Sample ID: Green River, UT/MW-2

Analytical Results

- ‘Metho Detection Amount
Used: Limit: Detected:
TOTAL METALS mg/L. mg/L
th
oot Lake iy, Calcium 6010 0.01 31.
- 84115
Magnesium 6010 0.01 21.
- Potassium 6010 0.01 7.9
(801) 263-8686 Sodium 6010 0.01 4,500.
= Fax (801) 263-8687
‘OTHER CHEMISTRIES
‘. Bicarbonate (as CaCO3) 310.1 10. 1,300.
Carbonate (as CaCO3) 310.1 10. <10.
- . Chloride 4500 CLB 0.5 2,000.
_ Conductivity 120.1 10.  16,000. pmhos/cm @ 25° C
Cyanide 335.3 0.005 <0.005
- Fluoride 340.1 0.1 3.0
Nitrate (as N) 353.2 0.01 0.03
pH 150.1 0.1 7.5
_— Sulfate 375.4 5.0 5,900.
TDS 160.1 1.0 11,000.

K
Released by:
LaBo

ratory Supervisor
R?on Date 8/8/94 lof1

THIS REPORT IS PROVIDED FOR THE EXCLUSIVE USE OF TV (E ADDRESSEL. PRIVILEGES OF SUBSEQUENT USE OF THE NAME OF TH1S COMPANY OR ANY
MEMBER OF (TS STAFF, OR REPRODUCTION OF TS REPORT IN CONNECTION WITHI TIE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
DOArTES AD IN FANNECTION WIT2 TUE DE Dital 1 aTiAN NP TS REPORT FOR ANY PHURPOAE THIAN FNR THFE ADDRESSFF Wil 1. BE GRANTFN ONLY ON
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INORGANIC ANALYSIS REPORT

AMERICAN Client: Bingham Environmental

wgsT Date Received: Augus
ANALYTICAL Lab Sample ID Number: 19299-03

t1, 1994

LABORATORIES Field Sample ID: Green River, UT/MW-5

63 West 3600 South
Salt Lake City, Utah
— 84115

_ (801)263-8686
Fax (801) 263-8687

Analytical Results

Contact: Kevin Cosper

Received By: Elona Hayward

® T

THIS REPORT IS PROVIDED FOR THE EXCLUSIVE LU'SE OF TI[E ADDRESSEE. PRIVILEGES OF SURSEQUENT USE OP THE NAME OF THIS COMPANY OR ANY
MEMBER OF TS STAFF, OR REPRODUCTION OF THIS REPORT IN CONNECTION WITH TIE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR

Method Detection Amount
Used: Limit: Detected:
DISSOLVED METALS mg/L mg/L
Aluminum 6010 0.1 0.1
Antmony 6010 0.1 <0.1
Arsenic 7060 0.005 <0.005
Barium 6010 0.002 0.005
Beryllium 6010 0.005 <0.005
Cadmium 6010 0.004 0.005
Chromium 6010 0.005 <0.005
Cobalt 6010 0.01 <0.01
Copper 6010 0.004 0.023
Iron 6010 0.01 0.11
Lead 7421 0.005 <0.005
Manganese 6010 0.00s5 0.020
Mercury 7471 0.0002 <0.0002
Molybdenum 6010 0.1 <0.1
Nickel 6010 0.005 0.032
Selenium 7740 0.005 0.51
Silver 6010 0.005 <0.005
Thallium 6010 0.4 <0.4
Tin 6010 0.1 0.1
Vanadium 6010 0.005 0.017
Zinc 6010 0.002 0.058
Laboratory Supervisor
Report Date 8/8/94 1of1

s s s e ey



A NORGANIC AaLyaIs RepoRT

AMERICAN Client: Bingham Environmental Contact: Kevin Cosper
wgsT Date Received: August 1, 1994 Received By: Elona Hayward
ANALYTICAL Lab Sample ID Number: 19299-03
LABORATORIES Field Sample ID: Green River, UT/MW-5

Analytical Results

‘Metho Detéct.ion Amount
Used: Limit: Detected:
TOTAL METALS mg/L me/L
i Late oo Una Calcium 6010 0.01 440.
84115
Magnesium 6010 0.01 720.
Potassium 6010 0.01 217.
- (801) 263-8686 Sodium 6010 0.01 6,400.
Fax (801) 263-8687
OTHER CHEMISTRIES
Bicarbonate (as CaCO3) 310.1 10. 1,100.
Carbonate (as CaCO3) 310.1 10. <10.
.« Chloride 4500 CLLB 0.5 180.
Conductivity 120.1 10.  21,000. pmhos/cm @ 25° C
Cyanide 3353 0.005 0.008
Fluoride 340.1 0.1 6.8
Nitrate (as N) 353.2 0.01 130.
pH 150.1 0.1 7.2
Sulfate 375.4 5.0 15,000.
TDS 160.1 1.0 19,000.

Released by: K
Labordtory

Supervisor
Report Date 8/8/94 1of1

T111$ REPORT 1S PROVIDEL FOR THE EXCLUSIVE USE OF THE ADDRESSEE. PRIVILEGES OF SUBSEQUENT USE OF TIE NAME OF THIS COMPANY OR ANY
MEMBER OF TS STAFF, OR REPRODUCTION OF THIS REPORT IN CONNECTION WITH TIHE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
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Client: Bingham Environmental

I

Am\é_ﬁ Date Received: August 1, 1994

_ ANALYTICAL Lab Sample ID Number: 19299-04

A

LABORATORIES Field Sample ID: Green River, UT/DH-2

Analytical Results

Y

R

Contact: Kevin Cosper
Received By: Elona Hayward

‘Method Tet_ect_ion Amount
Used: Limit: Detected:
mg/L mg/L

63 West 3600 South TDS 160.1 1.0 9,400.
Salt Lake City, Utah
— 84115
(801) 263-8686
~ Fax (801) 263-8687

Released by: K
Laboratory Supervisor
eport Date 8/8/94 1of1

TH1S REPORT IS PROVIDED FOR THE EXCLUSIVE USE OF TIZE ADDRESSEL. PRIVILEGES OF SUBSEQUE\T USE OF THE NAME OF THIS COMPANY OR ANY
\AF_MBER OF rn STAFP OR REPRODUCI’ION DF 'nns )LEPORT N COP\NECT!O\ V«ITII MnE ADVERTISEVENT PROMOTION OR SALE OF ANY PRODUCT OR

A YYIT LARDCYEET W1 DE /1D ANTEN AN Y NN



INORGANIC ANALYSIS REPORT

Client: Bingham Environmental Contact: Kevin Co

ICAN r sper
AMERICAT Date Received: August 1,1994 - Received By: Elona Hayward
LABORATORIES Feld SampIc ID: Green Riva’, UT/DH-IO

Analytical Results

‘Method Dete;:t‘i on Amount
Used: Limit: Detected:
mg/L mg/L

63 West 3600 South  TDS 160.1 1.0 30,000.
Salt Lake City, Utah

84115

(801) 263-8686
Fax (801) 263-3687

Released by: K

Laboratory Supervisor

Repon lof 1
TMi$ REPORT IS PROVIDED FOR THE EXCLUSIVE USE OF THE ADDRESSEE. PRIVILEGES OF SUBSEQUENT USE OF THE NAME OF THIS COMPANY OR ANY
MEMBER OF I’TS STAFF, OR REPRODUCT!ON OF TS REPORT IN CONNECTION WITH TIE ADVERTISEMENT, PROMOTION OR SALE OF ANY PRODUCT OR
et i e R BT BSOS TIAM A T e DEBAET EAR ANY DUBBNCE T3 N BNR TUF ANNRFSSEF WIT! BE GRANTED ONLY ON
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6. EXPLORATORY DRILL HOLE, PIEZOMETER, AND MONITOR WELL LOGS



DRILL HOLE LOG
DRILL HOLE NO.: DH-1

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: Northwest Comer

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-002
DATE: 6-21-94

TOC ELEV.: NA

GS ELEV.: 4313.12
LOGGED BY: DEW
HOLE NO.: DH-1

ELEVATION [ ROCK & SOIL SYMBOLS,

Sample | Semels | Semoie | pnp

oerm | SRS RO, e | A
T° [SC] CLAYEY SAND: Brown, slightly silty, B-1 | 0-1.5 |14/18
T roots, medium dense, dry.
i [GM] SILTY GRAVEL: Brown, slightly clayey,
w0 dense, dry. .
T [SC] CLAYEY SAND: Brown, occasional
s g:rsﬂ medium dease to dense, slightly CA2 | 5.5 |16/18
+
4305 —
4-
T B-2 [10-11.5/18/18
T
4300 —
s S
A 2;;: B-3 {15-16.5/18/18
T 7 28/8
T
4295 - " ...Grades dease.
]»—- 20 7 i
¥ ;'g;g B4 }20-21.5{18/18
b AN 21/8
4290 — g E : Gny,gypsumalongfmc ....... : very ..................
T i close to close spaced fractures, fractures
-F— 25 50/6 | are non-intersecting open planes with inter- B-5 [24.5-25| 6/6 |........
I secting open planes at 26 feet, slightly 25-34.51114/ | 0
] weathered to fresh, dry. 114 33
+ (Began coring at 25 feet) P
4285 S
T ...Close to moderate spaced factures from 29 83
430 to 34.5 feet. “ioo”
4280 -
a5 ...Moderate spaced fractures from 34.5 to 50 34.5- | 120/
g - feet. 44.5 | 120

Hole diameter is 7.75 inches from 0 to 25 feet; and 4.25 inches from
25 to 50 feet.

RINNCHAM FNVIRONMFNTAY




DRILL HOLE LOG

DRILL HOLE NO.: DH-1

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: Northwest Comer

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-002

DATE: 6-21-94

TOC ELEV.: NA
GS ELEV.: 4313.12
LOGGED BY: DEW
HOLE NO.: DH-1

ELEVATION | ROCK & SOIL SYMBOLS, somore | 3 : —
A sY ipti o] Recovary
DEPTH AND FIELD) TEST OATA Bescripsion Number | °r [Meaer|
I
4276 —-L
+— 40
L
I
4270 —
- 45 B 44.5- | 120/
| 50 120
4266 —

42001 .

Hole diameter is 7.75 inches from 0 to 25 feet; and 4.25 inches from
25 to 50 feet.

RINCHAM FNVIRONMENT AL




DRILL HOLE LOG

DRILL HOLE NO.: DH-2
PROJECT: Green River Landfill

CLIENT/OWNER: Green River Landfill L.L.C. DATE: 6-22-94
LOCATION: TOC ELEV.: 434528

DRILLER: Overland Drilling, Inc.
DRILL RIG: CME 75

GS ELEV.: 4340.53
LOGGED BY: DEW

PROJECT NO.: 2106-002

DEPTH TO WATER: 27.46' HOLE NO.: DH-2
ELEVATION] wg . |ROCK & SOIL SYMBOLS, — Serore | Semoe | Semee
e |obraks | SAMRLER srusoLs S | 5 SR
©40 -1:" 2 " [SC] CLAYEY SAND: Brown, slightly silty, | S-1 | 02 [24/24
B '}; A (rioots. c:iccasmnal_gmvcl, loose to medium
L %R% ense, dry to moist.
ﬂh / /
I ar
Loy
- / /) B-1 | 56.5 |18/18
Py g
1 [f V
i 207
L 2R%
. 207
a0 1° f ; B-2 |10-11.5{18/18
I 2R%
u
Tr a ? ..-Grades gravely.
- SHALE: Gray, gypsum along fractures, very i
T % ; close to close spaced fractures, fractures B-3 |14-15.5/18/18
4325 — 2% are non-intersecting open planes, fresh, dry. 15.5- | 108/ |
/] (Began coring at 15.5 feet) -3= 0
1 % 7 24.5 108
d.- -./ / .-5.8...
1 07 ...Moderate spaced fractures from 18.5t0 | | | | 33"
V] 33
b 24.5feet. 0 | i pnTe
F20 K4l 100
4320 —r o =8¢
. =
I -:_g.:-i
I *::E::i
I s o —3ad o - e
L 25 . ...Close spaced fractures from 24.5 to 43.5 24.5- | 120/ | 25
4316 = feet. 345 | 120 |2
= "JE." lm
y =i
{ [FE] =
T -:§::“ o
I =1 T o N o (N S IR R
t 30 R=0C ...Grades wet, 92
4310 —‘}_ .‘E-’q lm
el — r 1 | |
P B 75
e )
1 ES e
L NN | 34.5- | 108/ |"j00
msj 3 I8 SO — 1

Hole diameter is 7.75 inches from 0 to 15.5 feet; and 4.25 inches
from 15.5 to 43.5 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: DH-2

PROJECT: Green River Landfill
"CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: 27.46'

PROJECT NO.: 2106-002
DATE: 6-22-94
TOC ELEV.: 4345.28
GS ELEV.: 4340.53

LOGGED BY: DEW
HOLE NO.: DH-2

ELEVATION ROCK & SOIL SYMBOLS. P
D‘E’VT%LLS SAMPLER SYMBOLS Description :;;“g‘; ol Bl Ao
DEPTH AND FIELD TEST DATA ) A
- B= ! 43.5 | 108
A =R
" =N
2 =0
RA=%N
- -.-1 -.d
- a0 :1%:1
4300 .'E'.-*
-’- .:_E‘:J ...7..5...
1—-45
4298 T,.
—~ 50
s
1
1
4 ™
1f--ss
4285 —
¥
&0
a0l
I
JP
L a5
4275 —
r
-
L
-{
L
-" 70
4270 -

Hole diameter is 7.75 inches from O to 15.5 feet; and 4.25 inches
from 15.5 to 43.5 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: MW-2

PROJECT: Green River Landfill PROJECT NO.: 2106-003
CLIENT/OWNER: Green River Landfill L.L.C. . DATE: 7-12-94
LOCATION: 38 feet north of DH-2 TOC ELEV.:
DRILLER: Overland Drilling, Inc. GS ELEV.: 4338
DRILL RIG: CME 75 LOGGED BY: DCH
DEPTH TO WATER: 25.75' HOLE NO.: MW-2
ELEVATION ROCK & SOIL SYMBOLS, o Sempie | Sampte
oerm__|oeTals | SAMRLER SXMROLS, oo | S PEET| W
Te [SC] CLAYEY SAND: Brown, slightly silty, | S-1 | 0-2 |24r24
T roots, occasional gravel, loose to medium
+ dense, dry to moist.
4336 —+
T8 B-1 | 5-6.5 [18/18
-1—
4330 —
T : B-2 [10-11.5{1818
4326 — é ...grades gravely.
+ SHALE: Gray, gypsum along fractures, very R
1s ‘ lg‘g close to close spaced fractures, fractures 7 B-3 }14-15.5/18/18
———7 150/6 | are non-intersecting open planes with inter- 15.5- | 108/ |5
T secting open planes starting at 44 feet, 24 S- 108 0
4 fresh, dry. :
4320 o
4 ...Moderate spaced fractures from 18.5 to a3
I 24.5feet. 1 1 e
4218 —L
125 ...Close spaced fractures from 24.5 to 43.5 24.5- | 120/ (T35
x| feet. 34.5 | 120 |-- -
T - 100
‘310 - el o=t v e
T L9
430 ...Grades wet. 92
1 3o
T e
4305 - 0o
T 7.
—35 ~ 34.5- {96/96| 100

Hole diameter is 7.75 inches from 0 to 15.5 feet; and 4.25 inches
from 15.5 to 102 feet. Log information from O to 42.5 feet obtained
from DH-2 log (DH-2 is 38 feet south of MW-2).

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: MW-2

PROJECT: Green River Landfill PROJECT NO.: 2106-003
CLIENT/OWNER: Green River Landfill L.L.C. DATE: 7-12-94
LOCATION: 38 feet north of DH-2 TOC ELEV.:

DRILLER: Overland Drilling, Inc. GS ELEV.: 4338

DRILL RIG: CME 75 LOGGED BY: DCH
DEPTH TO WATER: 25.75' HOLE NO.: MW-2
ELEVATION ROCK & SOIL SYMBOLS, o o | Sameie | Semoie
oerm___|oeTas | SRS SOOI, oo | S | W

42.5

42.5 to 50 feet with very close spaced 52
fractures at 44 feet, dry with occassional
wet fractures.

4300 j»
440 . _
+ B

4298 - B ...Close to moderate spaced fractures from 42.5-
B

| ...Moderate to wide spaced fractures from 52 52-
to 102 feet with very close spaced 62
fractures at 81.8 feet.

T 58
1
4280
<+ 80
T B 62-
4275 —+ 72
188
+
4270 T
'1— 70

114/
114

120/
120

120/
120

==

Hole diameter is 7.75 inches from 0 to 15.5 feet; and 4.25 inches
from 15.5 to 102 feet. Log information from O to 42.5 feet obtained
from DH-2 log (DH-2 is 38 feet south of MW-2).

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: MW-2

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: 38 feet north of DH-2 .
ORILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: 25.75'

PROJECT NO.: 2106-003

DATE: 7-12-94
TOC ELEV.:

GS ELEV.: 4338

LOGGED BY: DCH
HOLE NO.: MW-2

ELEVATION ROCK & SOIL SYMBOLS
WELL ’ . Somple | Samsle | Semcie | .,
SAMPLER SYMBOLS Descripton Depth  (Recovery
DEPTH DETAILS | AND FIELD TEST DATA Number | " | wwn | ™
T 72- | 120/
42686 —+ 82 120
475
4260 -+
i— 80
I S
82~ 120/ { 1o
4255 — 92 120 100
+—86
4250 —J-.
+-90
T 92- | 120/
4245 + 102 120
495
4240
- 100
+ S
1 T T_
4235 — .
+T— 105

Hole diameter is 7.75 inches from 0 to 15.5 feet; and 4.25 inches

from 15.5 10 102 feet. Log information from O to 42.5 feet obtained

from DH-2 log (DH-2 is 38 feet south of MW-2).

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: DH-3

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TQO WATER: None

PROJECT NO.: 2106-002
DATE: 6-22-94

TOC ELEV.: NA

GS ELEV.: 4333.36
LOGGED BY: DEW
HOLE NO.: DH-3

ELEVATION [ROCK & SOIL SYMBGLS, N Sempte | See | Semem | o
e | sttt S e | F P
o are T SETY CLAY, Browns, s v S Bl 0s |a2ma

; 32/ very stiff to bard, dry.
L 12
] ; o SHALE: Gray, weathered, moderately hard, dry. B-2 24 |18/24
] i
g Eg ...Gypsum in fractures. CA-1 | 4-5.5 [18/18
{* 3ere B 5.5-6
I 205  Grades ) -3 .5-6.5| 8/12
i 3218 har B4 |6.5-7.5(10112
56/6 B-S 7.5-8 | 6/6
4325
I - (Began coring at 9 feet.) 9- [74174( 5
L 10 ..Silt in fractures, very close spaced 16.2
7 factures, fractures are non-intersecting
I open planes, fresh, dry.
4320 -{ ...Shattered fractures from 13 to 16.2 feet.
I ...Gypsum in fractures from 14 to 35 feet
s |
4315 *
I ...Very close spaced fractures from 19 to 35 19- | 96/ |33
2 feet. 29 (120 |
i ...fractures are non-intersecting and inter-
T secting open planes from 21 to 49 feet,
4310 -r g
125 0
!
¥
4305
I ....Core slightly damp 29- {120/ {7g7"
— 30 39 120
4300 —E 5
> ...Moderate spaced fractures from 35 to 39 100
35 feet.
L _:J“V__

Hole diameter is 7.75 inches form 0 to 9 feet; and 4.25 inches from
9 to 49 feet.




sowa

DRILL HOLE LOG
DRILL HOLE NO.: MW-4

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-003

DATE: 6-21-94

TOC ELEV.: 4321.46
4318.51
LOGGED BY: DEW
HOLE NO.: MW-4

GS ELEV..

ELEVATION]| \g . |ROCK & SOIL SYMBOLS, o Sample | Swmwe | Semom | aoo
DEPTH DETALLS | AN FIELD TEST DATA Description Number | Pm™ [Mensv|
— __{ ..................................................................
1 e u: {CL] SILTY CLAY: Brown, roots, sandy, B-1 0-1.5 | 7/18
4 o/8 stiff, dry.
//{‘ ...Grades gravely.
L SHALE: Gray, moderately hard to ' '
Q15— hard, dry.
1}' ...Gypsum in fractures.
5 35/6 -
1}- Fi4 B-2 56 110/12
J ...grades hard.
4310 —(
10
1 e B3 | 1011 {10012
4
4306 —
JI-
18
i (Began coring at 15.5 feet.) 15.5- 120 |75
_r ...Gypsum in fractures, very close to close 24.5 | 120
g spaced fractures, fractures are pon-iter-
7 secting open planes with intersecting
4300 — open planes at 40 feet, slightly
| weathered to fresh, dry.
- 20
B S P eman L T S L e (N SR S PR
1 5
‘295 3 .-.6..7.-..
2 58
Toas ] ...Moderate spaced fractures from 24.5 to 50 24.5- | 108/ | 59
1 feet, damp. 33.5 | 108 |-
420
130
JP
J
-
4288 ...Grades moist. 33.5- | 120/
Las 43.5 120
-
. L..‘\__

Hole diameter is 7.75 inches from 0 to 15.5 feet; and 4.25 inches
from 15.5 to 50 feet.

BINGHAM ENVIRONMENTAL




PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.

LOCATION:

DRILLER: Overland Drilling, Inc.
DRILL RIG: CME 75
DEPTH TO WATER: None

DRILL HOLE LOG
DRILL HOLE NO.: MW-4

PROJECT NO.: 2106-003

DATE: 6-21-94

TOC ELEV.: 4321.46
GS ELEV.: 4318.51
LOGGED BY: DEW
HOLE NO.: MwW+4

ELEVATION| g, |ROCK & SOIL SYMBOLS, . Semple | Semele | Semee | o
oo __|ofPiks | ShUmAED sises | B P
L N
I
-
4260 —
1 40
I
‘WP
4276 o 43.5- |78/78
b g‘. 50
— 45 -
a270- -
Fso |- -
I ;IE;; ...Fractures are spaced wide from 50 to 65 51-60 | 108/
- =R feet, fractures are non-intersecting 108
R =0 planes from 51 to 90 feet.
4265 — qe 5
tss |-
1 Es
4200 ~E
I ;2%2; u 60-70 | 120/
8 =1 120 |-+
1 FE 52
i % 100
4255 —~ .
e _:j ...Fractures and spaced very wide.
b ES
4250 — .E'. r
o "B -
e - 70-80 | 120/
L ’E: gg 120

Hole diameter is 7.75 inches from 0 to 15.5 feet; and 4.25 inches
from 15.5 to 50 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: MW-5

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: 31.05'

PROJECT NO.: 2106-003

DATE: 6-30-94

TOC ELEV.:

GS ELEV.: 4327

LOGGED BY: DCH
HOLE NO.: MW-5

ELEVATION| 7/ [ROCK & SOIL SYMBOLS, . Semple | Semole | Samom | poo
OEPTH DETAILS | ,N0'FiEiD TEST DATA Description Number | " NI
T° | [CL) SILTY CLAY: Brown, slightly sandy, S-1 | 02 |24124

T very stff to hard, dry.
4325
+5 ?tl)e/o CA-2 | 4.5-6 (14/16
4 1176
4320 —+
4—10 gg;g B-3 1905; 8/12
4315+
Los 2410 1 SHALE : Gmy,very e i ly ....... Bd 14.5- 114518
1 50/6 | hard, dry. 16
4310 +
T2 3a/e BS | 195 1318
1 33/e
4306 <+
T (Began coring at 24 feet.) 24- |120r |75
L, ...Gypsum along some fractures, fractures 3 | 120 |87
shattered to close spaced fractures from 33
T 24 10 29 feet & lose to moderate spaced
4300 <+ fractures from 29 to 54 feet, fractures
are non-intersecting and intersecting open
T planes, slightly weathered to fresh, dry
+ tomoist. 0 b
50
—— 30 ........
L 100
4295 S e Y S S SRR NOPR
1 5.
100
T ...Grades wet. 34- | 120/
+ 35 44 120 }----e-

Hole diameter is 7.75 inches from 0 to 24 feet; and 4.25 inches from
24 10 139 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: MW-5

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: 31.05'

PROJECT NO.: 2106-003

DATE: 6-30-94

TOC ELEV.:

GS ELEV.: 4327

LOGGED BY: DCH
HOLE NO.: MW-5

ELEVATION| g1, |ROCK & SOIL SYMBOLS, o Semple | Semee | Semem | nop
DEPTH DETAILS | \RDFIELD TEST DATA Descripion Number | %" M|
4266 + .92
75
-+ {eEmeel eee— LT
100
T ] 74 (1200 | ey
T 84 | 120 --1%% .
42850 -1 B 42 .
Il 50
Lo 87
L .92
7
4245 1+ 5
+ 100
T B 84- | 120/
Tee 94 | 120 |
T - .l-&v .
| 6
“[_ ...Moderate to wide spaced fractures from 84 “io0
+90 to 139.5 feet.
4235 —+ [
1 B 94 | 120/
495 104 | 120
4230 +
-+ 100
4225 =~
T B 104 | 120/
I 108 114 | 120
]

Hole diameter is 7.75 inches from 0 to 24 feet; and 4.25 inches from
24 10 139 feet.

BINGHAM ENVIRONMENTAL




PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:
DRILLER: Overland Drilling, Inc.
DRILL RIG: CME 75

DEPTH TO WATER: 31.05'

DRILL HOLE LOG

DRILL HOLE NO.: MW-5

PROJECT NO.: 2106-003
DATE: 6-30-94
TOC ELEV.:
GS ELEV.: 4327
LOGGED BY: DCH
HOLE NO.: MW-5

ELEVATION| weLL |ROCK & SO SYMBOLS, , Sarmpte | Swmme | Semew | ne
SAMPLER SYMBOLS Description Depth  |Recovery
DEPTH DETAILS | AND FIELD TEST DATA Number | " [Tawew | 1™
4220 —J- M
-L11o
4216 —+
T o 114- | 120/
+116 124 120
<+
4210 —+
-—120
4206 —+
T B 124- | 120/
+—-128 ¢ 134 120
4200 —
+
+—130
4196 —+
T 134- |60/60
+ 138 139
4180 —+
hy T ........
4140
4185 —-

Hole diameter is 7.75 inches from 0 to 24 feet; and 4.25 inches from
24 to 139 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: DH-6

PROJECT: Green River Landfill PROJECT NO.: 2106-002
CLIENT/OWNER: Green River Landfill L.L.C. DATE: 6-23-94
LOCATION: TOC ELEV.: NA
DRILLER: Overland Drilling, Inc. ' GS ELEV.: 4343.51
DRILL RIG: CME 75 LOGGED BY: DEW
DEPTH TO WATER: None HOLE NO.: DH-6
ELEVATION | ROCK & SOIL SYMBOLS, o s f Semoes | Semose |
DerT | A RS Teet At vomber| % [ | B
7e 7 | [CLYSILTY CLAY: Brown, sandy, stiff, dry. S-1 | 02 |24n24
{ 72\ I
4 SHALE: Gray, weathered, firm to moderately
4340 hard, dry.
ts 15/8 : B-1 | 4.56 |16/18
1 35/6
4338 -:
T g};:;g B-2 |9.5-11 |16/18
1 27/8
1 —
4 S ...Grades hard.
4330 —: — (Began coring at 14 feet)
J ...very close to moderate spaced fractures 14- | 116/ | 9"
1s fractures are non-intersecting and inter- 24 120
1 secting open planes, slightly weathered ([ | | .
. ts fresh, dry. 42
.1'_ ...Fractures are non-intersecting open planes "o
‘» from17t034feee. 4 | i
4325 100
:— 20
I
320
4 24- | 120/
- 25 34 120
T
4315 —:
oo
e e R T
Tas T

Hole diameter is 7.75 inches from 0 to 14 feet; and 4.25 inches from
14 to 34 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: MW-7

PROJECT: Green River Landfill PROJECT NO.: 2106-003
CLIENT/OWNER: Green River Landfill L.L.C. DATE: 6-23-94
LOCATION: - TOC ELEV.: 4358.65
DRILLER: Overland Drilling, Inc. GS ELEV.: 4355.81

DRILL RIG: CME 75
DEPTH TO WATER: None

LOGGED BY: DEW
HOLE NO.: MW-7

ELEVATION| g1 |ROCK & SOIL SYMBOLS, - Sompls | Swme | Semas | poo
e [obtas | St S, e Rl
— B OO
. 18 "1"[CL] SILTY CLAY: Brown, slightly sandy, B-1 | 0-1.5 [16/18
e . suff dry.
T SHALE: Gray, firm to moderately hard, dry.
-
~° 238 CA-1 | 56.5 |18/18
4380 'J' 30/8
-
'1-
] 1. B-2 |9-10.5 [16/18
-0 10/8
4345 - F——
"__—1
1 —]
! ——
15 7 3 - -
a0 Eﬂéeﬁg ..Gypsum in fractures. B3 [15-16.5]16/18
27/8
+ - : (Begm coringat19feety 1 b e
4 0 ..very close spaced fractures, fractures 12?“ 56/60| ¢
=0 are non-intersecting and intersecting
4336 - RN opea planes, slightly weathered to fresh,
4 =10 dry.
] B=
- =
{ 00— : .
= ...Close to moderate spaced fractures from 24 24- | 120/
T25 = to 34 feet. 34 120 "3
4330 B L33
[ RES &7
) ==X
! 3:%:3 ‘100
10 ::E'::
4325 4 “E
[ B 5
4 = 100
i CE ...Wide spaced fractures from 34 to 44 feet. 34- | 120/
- as . " Y 44 120
LR -

Hole diameter is 7.75 inches from 0 to 19 feet; and 4.25 inches from
19 to 85 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: MW-7

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-003

DATE: 6-23-94

TOC ELEV.: 4358.65
GS ELEV.: 4355.81
LOGGED BY: DEW
HOLE NO.: MW-7

ELEVATION | weLL ROCK & SOIL SYMBOLS.

SAMPLER SYMBOLS Description
DEPTH DETAILS | AND FIELD TEST DATA

Sample
Number

Sarmele
Depth
[,

{Recovery

Sampse
iy

RQD
%)

\

...Grades wet.

...Grades dry.

&
3
1l
L S
&
[

DI
o« e

i
—
R OO MR O]
RPN

~70
4285 -1

==

45-
55

55-
65

65-
75

120/
120

120/
120

120/
120

Hole diameter is 7.75 inches from 0 to 19 feet; and 4.25 inches from
19 to 85 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: MW-7A

PROJECT: Green River Landfiil
CLIENT/OWNER: Green River Landfill. L.L.C.

LOCATION:

DRILLER: Overland Drilling, Inc.
DRILL RIG: CME 75
DEPTH TO WATER: None

PROJECT NO.: 2106-003

DATE: 6-23-94

TOC ELEV.: 4358.67
GS ELEV.: 4355.84
LOGGED BY: DEW
HOLE NO.: MW-7A

ELEVATION WELL

DEPTH DETAILS

ROCK & SOiL SYMBOLS,
SAMPLER SYMBOLS Description
AND FIELD TEST DATA

Semple 3"”"'!:
Number )

Sampse
Recovery
Ay

AQD
1%}

a320

T
4285 —

Hole diameter is 7.75 inches from O to 19 feet; and 4.25 inches from
19 to 85 feet. Log information obtained from MW-7 located 15 feet

west of MW-T7A.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: DH-8

PROJECT: Green River Landfill PROJECT NO.: 2106-002
CLIENT/OWNER: Green River Landfill L.L.C. DATE: 6-24-94
LOCATION: TOC ELEV.: NA
DRILLER: Overland Drilling, Inc. GS ELEV.: 4371.59
DRILL RIG: CME 75 LOGGED BY: DEW
DEPTH TO WATER: None HOLE NO.: DH-8
ELEVATION [ ROCK & SOIL SYMBOLS, o Sempia | Sempre
verm | at s S | 5w
{e "| (SM]SILTY SAND: Brown, roots, clayey, s-1 | 02 |22124
i medium dense, dry.
4370
TF
{ 1 SiATE: & ny,g.ﬂrmto ............. ly ...................
15 | 2718 bard, dry. CA-1 | 5-6.5 {18/18
k 38/8 :
3 33/8
4386 — .
1 (Beganconngat9feet.) L |
J ] ...Ggypsum algoug fractures, shattered to very 9-19 | 90/ 0
10 close spaced fractures, fractures are in- 120
T tersecting and pon-intersecting open
43680 planes, highly to moderately weathered,
] dry.
1
j—-15
4385
j' - ...Close to moderate spaced factures, non- 19- | 116/
— 20 intersecting open planes. 29 120
wso|
1 ...Weathering grades to fresh. 83
1" 38
4245 1 .
1 100
I B 29- | 120/
I~ 30 39 120
4340 -1:
tas
1 =)

Hole diameter is 7.75 inches from O to 9 feet; and 4.25 inches form
9 to 49 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: DH-8

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-002

DATE: 6-24-94

TOC ELEV.: NA
GS ELEV.: 4371.59
LOGGED BY: DEW
HOLE NO.: DH-8

O e st — P Ty
escription 1
DEPTH AND FIELD TEST DATA Number | °mp" [MEm]
Ad
4336 7
-
{1 o=
- 40 49 120 .-
1 100
e T I T R e
83
- s T N (N R S R
T 100
T8
4325 —

4310 —

4300 -

Hole diameter is 7.75 inches from O to 9 feet; and 4.25 inches form
9 to 49 feet.

RINICHAM FNVIRNNMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: DH-9

PROJECT: Green River Landfill

CLIENT/OWNER: Green River Landfill L.L.C.

LOCATION:
DRILLER: Overland Drilling, Inc.
DRILL RIG: CME 75
DEPTH TO WATER: None

PROJECT NO.: 2106-002

DATE: 6-29-94

TOC ELEV.: NA
GS ELEV.: 4348.61
LOGGED BY: DCH
HOLE NO.: DH-S

ELEVATION | ROCK & SOIL SYMBOLS, o Semple | Semme | Semoe | a0
e |\ R S Bl =i
e 10/ | [CL] SILTY CLAY: Brown, roots, sandy, very CA-1 | 0-1.5 |12118

I 1076 | stff to bard, dry.
4346 —
J-
¢ 3o B2 | 4.56 |1518
1 28/0
%r —— . S ......... : Gmy'.wea.‘l-]eru” ........ w ....... ' .dr).'.‘ ..................
4340 — - (Began coringat9feet.) |} )
- ...Gypsum along fractures, very close to 9-14 |48/60| 33
10 close spaced fractures with with g7
1 occasional shattered fractures, fracures [ ¢ [ .Y L.
1 are non-intersecting and intersecting 33
i open planes, lightly weathered to fresh, "o
o dry.
4335 —
I 14- 108/
- 15 24 120
I T
4330 ] ' ...tl_ic:deute spaced fractures from 18 to 34 100
T2
T
B
4325 —
I 24- {120/
|—25 34 120
.r-
4320 Jr
30
»
T
-
4315 —
i ...Very close to close spaced fractures from 34- | 120/
‘r—as 34 to 44 feet. 44 120

Hole diameter is 7.75 inches from 0 to 9 feet; and 4.25 inches from

9 to 50 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: DH-9

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106002

DATE: 6-29-94

TOC ELEV.: NA
GS ELEV.: 4348.61
LOGGED BY: DCH
HOLE NO.: DH-9

ELEVATION | ROCK & SOIL SYMBOLS,
SAMPLER SYMBOLS Description
DEPTH AND FIELD TEST DATA

Semple 3"""‘:
Number predy

Semple
Recovery
uniny

~
-
4310 I

i ...Close 0 moderately spaced fractures from
- - 44 to 50 feet.

72172

Hole diameter is 7.75 inches from 0 to 9 feet; and 4.25 inches from
9 to 50 feet.

RINGHAM FNVIRONMENTAI




DRILL HOLE LOG
DRILL HOLE NO.: DH-10

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: 37.42'

PROJECT NO.: 2106-002

DATE: 6-27-94

TOC ELEV.: 4353.83

GS ELEV.: 4352.53
LOGGED BY: DEW
HOLE NO.: DH-10

ELEVATION| e, |ROCK & SOIL SYMBOLS, _. Semple | Semee oo
verm_[oFfiks | SRS AINEE, s | |
[o A= "] [CLY SILTY CLAY: Brown, roots, sandy, stiff, | CA-1 | 0-1.5 |18/18

I Bee oy
I SHALE: Gray, very to modemately weathered,
4380 moderately hard, dry.
s 25/8 -
[ 288 B-1 |5-6.5 [18/18
i 50/0
Ry
j‘
I 306 | ...Gypsum in fractures. B-2 |[10-11.5{17/18
I 36/6
4340
Ts
- .
4335 .
T20 o }
] 2018 B3 [20-21.5{18/18
I 20/6
L
4330 —
1 (Began coring at 24 feet) | | |
1 S0/2 | ...very close to close spaced fractures, B4 |24-24.2118/ 1/8 o
I fractures are intersecting and non-inter- 24.2- {120 a3
- secting open planes, slightly weathered 34 1120 | 43
1 to fresh, dry. L9
4325 — 67
I ;
L S [ P S e A A S Ei
.L- 30 . :(;)
! £
4320 — 100
I = 34- | 120/
— 35 ~ 44 120 f-oooeenn

Hole diameter is 7.75 inches from 0 to 24 feet; and 4.25 inches from
24 to 64 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: DH-10

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: .

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: 37.42°

PROJECT NO.: 2106-002
DATE: 6-27-94

TOC ELEV.: 4353.83

GS ELEV.: 4352.53
LOGGED BY: DEW
HOLE NO.: DH-10

ELEVATION| weLL |ROCK & SOIL SYMBOLS, - Sample | Serois | Semee | oo
i [oftis | A S el
- - 83
peores) x
t a
o 0 = ]
1 100
4310
T ...Grades wet.
3 ...Moderate spaced fractures with occasional 44- | 120/
45 shattered fractures. 54 1120 |
4 100
4306 —
Ts0
! £
4300 .57
100
i 54 120/ |67
56 64 120 ........
R 100
i 92
‘295 1 =) =yt
E 100
-
1w
1#
4
4290
Tes T
a285—
70

Hole diameter is 7.75 inches from O to 24 feet; and 4.25 inches from
24 to 64 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: DH-12

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.

LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75
DEPTH TO WATER: None

PROJECT NO.: 2106-002
DATE: 6-24-94
TOC ELEV.: NA

GS ELEV.: 4377.53
LOGGED BY: DEW
HOLE NO.: DH-12

ELEVATION | ROCK & SOIL SYMBOLS, o Sample | Serwe | Semes | o
DEPTH AND FIELD TEST DATA Descripton Number | %" V5| ™
{° 278 "|'[CLISILTY CLAY: Brown, sandy, stiff, dry. CA-1 | 0-1.5 (18118

T Y
43761 ...Boulder approximatly 1.5 feet thick.
s P30 TN B-2 |4.5-5.5]|12/12
1 SHALE: Grayish tan, very to moderately
T weathered, moderately hard, dry.
4370
JR arie B-3 ?05; 12/12 ;
4365 — |
48/6 B4 14.5- |12/12
—15
1" sose 15.5
r-
1l-
4360 — “
I (Be ancoringat19.5feet.) | p ol
— 20 (:smy, close to moderate spaced fractures, 19.5- 1120/ | 100
1 fractures are non-intersecting to inter- 29.5 | 120
- secting open planes, slightly weathered | | | |
- to fresh, moist. 75
4356 —
= 28
I 5.
3 100
4350 —
1 a0 ...Moderate to wide spaced fractures from 29.5- | 120/
. 29.5 to 49.5 feet with very close spaced 39.5 | 120 ---oo-o
I fractures at 20 to 20.5 feet, dry. 50
100
4345
1
Tse
- —J\——

Hole diameter is 7.75 inches from O to 19.5 feet; and 4.25 inches

from 19.5 to 49.5 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG
DRILL HOLE NO.: DH-12

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PRQJECT NQ.: 2106-002

DATE: 6-24-94

TOC ELEV.: NA

GS ELEV.: 4377.53
LOGGED BY: DEW
HOLE NO.: DH-12

ELEVATION | ROCK & SOIL SYMBOLS,

Sampie

Sampie

inti Ssmpie RQD
SAMPLER SYMBOLS Description Deoth  [Recevery
DEPTH AND FIELD TEST DATA Number | gu pavarid BCY
. v
4340 —]r
L
qi—
T 39.5- | 120/ |55~
1 49.5 | 120 |7
i 5
i 100
43385 —
Tas
4330 —

Hole diameter is 7.75 inches from 0 to 19.5 feet; and 4.25 inches
from 19.5 to 49.5 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: MW-13

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:
DRILLER: Overland Drilling, Inc.
DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.:

DATE: 7-19-94

2106-003

TOC ELEV.: 4375.10
GS ELEV.: 4372.22
LOGGED BY: DCH
HOLE NO.: MW-13

ELEVATION

ROCK & SOIL SYMBOLS, Sampe | Sampie
WELL - Semple | AQD
e __|offils | S RSSLE, e I i
o ZzZavine, ' (CLSILTY CLAY: Brown, sandy, roots, very | CA-1 | 0-15 [16718
L TH R
) v | stff,dry.
4370 — SHALE: Grayish tan, gypsum in fractures,
) very to moderately weathered, moderatly hard,
i dry.
45
Yo B2 | 565 1218
.[ 278
4366 —
L 50/8
4360 —1L'
+
—_ (Began coringat1Sfeet) | 0 1|
T .gypsum along some fractures, very close 15- 1108/} 33
I o close spaced fractures with occasional 24 108 T4
385 shattered fractures, fracturesarenpon- | | [.07.
: o il oo intersecting and intersecting open planes, 33
-*'L' 3 [ slightly weathered to fresh, dry.
W% 0 [E- 120
- =y o —43ror
7 =5 33
s TET
_‘: :: ,:: e
1 A= ...grades wet 24- 120/ |’
425 5. 34 120
- RES 100
4345 —- ':E:' 42
_‘ B S A R R P
e 00
o ES :
Fao B
a0 =
. CE
| S
T E, ...Grades dry. 34- | 120/
38 ;'23\%—2-1 a4 [ 120 |

=) —

Hole diameter is 7.75 inches from 0 to 15 feet; and 4.25 inches from
from 15 to 100 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: MW-13

PROJECT: Green River Landfill

LOCATION: .
DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-003
CLIENT/OWNER: Green River Landfill L.L.C. DATE: 7-19-94
TOC ELEV.: 4375.10
GS ELEV.: 4372.22
LOGGED BY: DCH
HOLE NO.: MW-13

ELEVATION] e, |ROCK & SOIL SYMBOLS, -
DETAILS SAMPLER SYMBOLS Description
DEPTH AND FIELD TEST DATA

Sampie
Number

Sempie
Deoth
thy

Sampie
Recovery
Ay

e

...Close to moderate spaced fractures from 44
to 49 feet & very close to close spaced
fractures from 49 to 54 feet.

.
.

i

...Moderate to wide spaced fractures from 55
to 95 feet.

>
& &
-t -
o o0
i i { 1 1.1 1 ] fl 1
T LN 1 Y I ¥ T T LA |
8 5]
wm
Ce b v s e e s e b e s vy e e e
D S A A R AR A R R R R R A
g
L N O B A O I I B R N A O I )
(SRR S A S M M S M I I S B

.

:

.

i

55-
65

65-
75

120/
120

120/
120

120/
120

Hole diameter is 7.75 inches from 0 to 15 feet; and 4.25 inches from
from 15 to 100 feet.

BINGHAM ENVIRONMENTAL




DRILL HOLE LOG

DRILL HOLE NO.: MW-13

PROJECT: Green River Landfill PROJECT NO.: 2106-003
CLIENT/OWNER: Green River Landfill L.L.C. DATE: 7-19-94
LOCATION: TOC ELEV.: 4375.10
DRILLER: Overland Drilling, Inc. - GS ELEV.: 4372.22
DRILL RIG: CME 75 LOGGED BY: DCH
DEPTH TO WATER: None HOLE NO.: MW-13
ELEVATION ROCK & SOIL SYMBOLS, .
oermi__|ofTals | SRR SRS, et el i
] < 100
4300
1 E
78 :3§3: 5 ...Grades with very moist & wet zones from 75- | 120/
jr- = 75 10 100 feet. 85 120
4206 -f g
'\: R
{80 %
£ 5 ...gzsespacedﬁ-acmm from 80.8 to 81.1 50
4290 =00 100
I EE:
L g5 :: :: - 85. 1200 |0y
1;. =N 95 120 a2
1T = 100
4285 — _: -
:b ‘ J.::.
teo [E
1 E
4280 s =k
rES
1 o =R 83
B =] 9s- |60/60
-}L :: - T 100
4275 :: :
100 30 e S N
1 T
L
4270 —
ﬁ-
+
=108

Hole diameter is 7.75 inches from 0 to 15 feet; and 4.25 inches from
from 15 to 100 feet.

BINGHAM ENVIRONMENTAL




PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:
DRILLER: Overiand Drilling, Inc.
DRILL RIG: CME 75

DEPTH TO WATER: None

DRILL HOLE LOG
DRILL HOLE NO.: MW-14

PROJECT NO.:
DATE: 7-15-94

TOC ELEV.:
GS ELEV.:

2106-003

4372.77
4369.86

LOGGED BY: DCH
HOLE NO.: MW-14

ELEVATION] gL, |ROCK & SOIL SYMBOLS, . Sample | Sevse | Semee | oo
oo |oFTals | SAMRER SYMeOLE vomeer | 5 1S 8
I Z 7 "] [CLI SILTY CLAY: Brown, roots, sandy, stiff, | S-1 | 02 (2424
O
'T‘ ; SHALE: Grayish tan, gypsum in fractures,
4 very to moderately weathered, moderately
4 hard, dry.
i
4306 ~— g 28/8 .
i so6 CA-2 | 56 |8n2
T
1
4 —
- —
428010 29/8 B-3 |10-11.5(14/18
+ 40/6
36/8
-
4385 18 2718
I e B4 | 15-16 | 8/12
<4 L (Began coringat19feet.)y | b 0L
4350 — ..Shattered to close spaced fractures, 19- 120/ |
20 fractures are noo-intersecting and inter- 29 120 "0
1 secting open planes, slightly weathered | | | .70
I to fresh, dry. 6
{ 3B
1 38
33
4345+ = =1 r ¢ ..
[ 8
1 75
...Moderate spaced fractures from 27 to 29 “100
1 feet.
T B ...Very close to close spaced fractures from 29- 120/ | g
4340 ‘]t—so 29 to 36 feet. 39 120
L ........
{ I8
i 100
I } CRY -8> e
4335'#—35 % 3

Hole diameter is 7.75 inches from 0 to 19 feet; and 4.25 inches from
from 19 to 99 feet.
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DRILL HOLE LOG
DRILL HOLE NO.: MW-14

PROJECT: Green River Landfill PRQJECT NO.: 2106003

CLIENT/OWNER: Green River Landfill L.L.C. DATE: 7-15-94

LOCATION: TOC ELEV.: 4372.77

DRILLER: Overland Drilling, Inc. ’ GS ELEV.: 4369.86
DRILL RIG: CME 75 LOGGED BY: DCH

DEPTH TO WATER: None HOLE NO.: MW-14

ELEVATION ROCK & SOIL SYMBOLS, Sample | Sames

WELL -
SAMPLER SYMBOLS Description Deoth
DEFTH OETAILS | AND FIELD TEST DATA Number | %

Sampse

|Recovery

rvin)

%)

.

...Close to moderate spaced fractures from 36
to 59 feet.

39-
49

4330 40

.

4325 45

3
-+

49-
59

;
-
A

...Wide spaced fractures from 59.5 to 99 59.5-
feet. 69

.
e 2 a8 0

..
o

.

.

.

N}
« 8 e 8

G

| S— 79

120/
120

120/
120

114/
114

120/
120

Hole diameter is 7.75 inches from O to 19 feet; and 4.25 inches from
from 19 to 99 feet.
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DRILL HOLE LOG
DRILL HOLE NO.: MW-14

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C. .
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-003

DATE: 7-15-94

TOC ELEV.: 4372.77
GS ELEV.: 4369.86
LOGGED BY: DCH
HOLE NO.: MW-14

ELEVATION WELL ROCK & SE%'L SYHEABE;S. o
SAMPLER SYMBO escnpton
DEPTH DETAILS | \ND FIELD TEST DATA

Sampie 3"’"“0
Number m

[Racovery

Sampe
(% ]

AQD
%)

\F

s e 0 e
e e e e

t:-_—_: ...Grades moist to very moist.

1

2 e 8 0 0 u's

s

e

4205 ~_ 106

79-
89

89-
99

120/
120

120/
120

Hole diameter is 7.75 inches from 0 to 19 feet; and 4.25 inches from

from 19 to 99 feet.
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DRILL HOLE LOG
DRILL HOLE NO.: DH-15

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION:

DRILLER: Overland Drilling, Inc.

DRILL RIG: CME 75

DEPTH TO WATER: None

PROJECT NO.: 2106-002
DATE: 6-21-94

TOC ELEV.: NA
GS ELEV.: 4406.79
LOGGED BY: DEW
HOLE NO.: DH-15

ELEVATION | ROCK & SOIL iYgBOLS, o o Sempie m ni:m neo
e | e RS, s | |
e V %8 | [CL) SILTY CLAY: Brown, roots, sandy, stiff CA-1 | 0-1.5 |18/18
i A= 1008 to very stiff, dry.
4406 ~_ e
| SHALE: Tan, gypsum in fractures, highly to
J" moderately weathered, moderately hard to
L hard, dry.
15
] . 21 B-1 | 5-6.5 |16/18
r 36/8
4400 —_
10 ‘ ‘
| | 12 B-2 {10-11.5{11/18
r ¢ $0/6
396 ~—
#2907
1 (Began coring at 14 feet.)
i ...Gray, wide spaced fractures, fractures 14-24 | 120/
16 are non-intersecting open planes, 120
1 weathered fresh, dry.
4390 —.
T-20
4386 —{.
J—
...Close to moderate spaced fractures from 24-34 | 120/
25 24 to 44 feet. 120
4380 .
T30
4375 -
Jn
1
3444 | 120/
1_35 120

Hole diameter is 7.75 inches from O to 14 feet; and 4.25 inches from
14 to 50 feet.
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DRILL HOLE LOG

DRILL HOLE NO.: DH-15

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfil L.L.C.
LOCATION:
DRILLER: Overland Drilling, Inc.
DRILL RIG: CME 75
DEPTH TO WATER: None

PROJECT NO.: 2106-002

DATE: 6-21-94

TOC ELEV.: NA

GS ELEV.: 4406.79
LOGGED BY: DEW
HOLE NO.: DH-15

ELEVATION

DEPTH

ROCK & SOIL SYMBOLS,
SAMPLER SYMBOLS
AND FIELD TEST DATA

Descnpdon

Semple s"c nele
Number )

IRecovery

Samaie
GrvAnd

AQD
1%}

4370

4368

4335 —

v

...Close spaced fractures from 44 to 50 feet

44-50

72/72

Hole diameter is 7.75 inches from 0 to 14 feet; and 4.25 inches from
14 to 50 feet.
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KEY TO SYMBOLS

! Symbol Description Symbol Description
‘ Strata symbols @ Undisturbed thin wall
be
_l 7 Clayey sand shelby w
|
il
I
A
l
!

Phdb Silt gravel Assorted cuttings blank 2° O.D.

, 2R VO pipe
) %% PVC

Monitor Well Details

Shale

PVC pipe.

= Silica sand 20 slot 2° O.D.

me:tive well cover set
D concrete

7 Silty Clay
7.

Silty sand

HOCOCROOUOL

IYVIYVBVYVY

Oe000,

Beatonite cell blank 2" 0.D.
PVC pipe

Silica sand blank 2" O.D.
PVC pipe

. ey
PO

Silica sand no PVC pipe

| :
Le.
’ N Boring continues poe
0 E-‘
|
|

T Drill hole completion depth

_l x Water table
B
Rock and Samplers
A n Standard penetration test (SPT)

\

| -
California sampler
|

~—

2
‘ D Rock core

—

f BINGHAM ENVIRONMENTAL
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- @ -

-
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KEY TO SYMBOLS
Notes:
1. Dnll holes DH-1,2,3,6,8,9,10,12 & 15, and monitor wells MW-2,4,5,7,7A,
13 and 14 were dnlled and instailed on June 20, 1994 through July 21,
1994. The holes were drill with the use of 8 CME 750 ail-tecrrian
drill rig utilizing 7.75 inch diameter (O.D.) hollow stem argers and
an NX core drilling system.

2. Free water was encountered in drilling DH-2, DH-10, MW-2 and MW-5.
Water levels were measured on July 22, 1994,

3. RQD percentage based on 12 inch length

4. These logs are subject to the limitations, conclusions, and
recommendations in this report.
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7. TEST PIT LOGS



TEST PIT LOG
TEST PIT NO.: TP-1

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4327.0

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/20/94

LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10 ft
TEST PIT NO.: TP-1

ELEVATION |  SOIL SYMBOLS, .
SAMPLER SYMBOLS, | USCs Description
DEPTH JAND FIELD TEST DATA

Sample
Sempie
Number D?:)m

+ dry.

"|ROCK | SHALE, weathered, gray-black, dry

grades more competent, black, dry to
4316 -1 — slightly moist

a0+ S
1 T

T° “16M | SILTY GRAVEL: Tan, slightly clayey and sandy, B-1 0-3

................... 82 3-11

B-3 11-17
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TEST PIT LOG
TEST PIT NO.: TP-2

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4319.9

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002

DATE: 6/20/94

LOGGED BY: KBC

PIT WIDTH: 3 ft
10 ft

PIT LENGTH:

TEST PIT NO.: TP-2

ELEVATION]  SOIL SYMBOLS, — Sompie Samele
SAMPLER SYMBOLS, | USCS Description Numbar Denth
DEPTH [AND FIELD TEST DATA ()
B SRR b ]

[ GM | SILTY GRAVEL: tan, some sand, dry &1 0-25
a
S
+ ROCK | SHALE, weathered, gray-black, dry 8-2 2.5-12
Sy

4315 - ¢
T

grades more competent, black, dry to
4310 -T— 10 slightly moist

BINGHAM ENVIRONMENTAL




PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A
EQUIPMENT: TRACKHOE
GS ELEV.: 4331.3
DEPTH TO WATER: N/A

TEST PIT LOG

TEST PIT NO.: TP-3

PROJECT NO.: 2106-002

DATE: 6/20/94

LOGGED BY: KBC

PIT WIDTH: 3 ft
10 ft

PIT LENGTH:

TEST PIT NO.: TP-3

ELEVATION| SOIL SYMBOLS, Sempie Sampla
SAMPLER SYMBOLS, | USCS Description Numzu Depth
DEFTH NO FIELD TEST DATA )
1° / cL SILTY CLAY: tan, dry B-1 0-25
4330
L
T ROCK | SHALE, weathered, gray-black, dry 1 B2 2.5-14
{s vertical joint oricated approx. north-south
4326 — noted from §' to 10’
{-10 grades more competeat, black, dry to
320~ slightly moist
Lo T
4316
- T
_‘r-
20
-
4310
I
s
4305 —
I
F
iF-so
4300 ~{
-
+

BINGHAM ENVIRONMENTAL




TEST PIT LOG
TEST PIT NO.: TP-4

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4342.8

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/20/94
LOGGED BY: KBC

PIT WIDTH: 3 fi

PIT LENGTH: 10 ft
TEST PIT NO.: TP4

ELEVATION| SOIL SYMBOLS,
SAMPLER SYMBOLS, | USCS Descripton
DEPTH lAND FIELD TEST DATA

Sample
Depth
(ft

Semple
Numbar

TVROCK | SHALE, weathered, gray-black, dry

T grades more competent, black, dry to
r slightly moist
L

«az5

4315 -

A

4310 —{

...................

T R N T LR TR Pete et i et reeraseasennan s sroe

B-1 0-2

.................. { 82 2.18.5
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TEST PIT LOG

TEST PIT NO.: TP-5

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4347.8

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002

DATE: 6/20/94
LOGGED BY: KBC
PIT WIDTH: 3 ft
PIT LENGTH: 10 ft

TEST PIT NO.: TP-5

4325 —

ELEVATION | o amPLEn SuBoLs. | uscs ) Semple oo
, escription epth
DEPTH AND FIELD TEST DATA Number )
L_ o 7 &1 S A L e
E // B Y
L 81 2-13
4345 — ROCK | SHALE, weathered, gray-black, dry
=5
.
4340 j
I
L
- 10 grades more competant, black, dry to sightly
T moist

—

‘B'NGHAM ENVIRONMENTAL




TEST PIT LOG
TEST PIT NO.: TP-6

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4356.6

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/21/94
LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10 ft
TEST PIT NO.: TP-6

ELEVATION| SOIL SYMBOLS, .
SAMPLER SYMBOLS, | USCS Description
DEFTH IAND FIELD TEST DATA

Sample Sampile

Depth
Number (1)

° 7 cL SILTY CLAY: tan, root material, dry
%

43686 —

T ‘ﬁfl'—'

hard layer 6° thick

e grades more competant, black, dry to sightly
i moist

T e L L L L L I

—1 ROCK i-- S ......... weath m ' gny_b]‘ck;dry ..............

.............. B-1 2-1258
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TEST PIT LOG

TEST PIT NO.: TP-7

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4361.0

DEPTH TO WATER: N/A

PROJECT NQ.: 2106-002

DATE: 6/21/94

LOGGED BY: XBC

PIT WIDTH: 3 ft
10 ft

PIT LENGTH:

TEST PIT NO.: TP-7

ELEVATION | s AMPLER SYMBOLS. | uscs Descript Sample Dench
SAMPL v SC escription ept
DEPTH ND FIELD TEST DATA Number o
'F_o T I R LR
CL SILTY CLAY: tan, dry
4380 — e T et erataaaetereearaiaaiea ] 81 2.8
ROCK | SHALE, weathered, gray-black, dry
4
-+
1-5 grades more competant, black, dry to sightly
moist
43656 T‘»

BINGHAM ENVIRONMENTAL




TEST PIT LOG
TEST PIT NO.: TP-8

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4368.4

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/21/94
LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10
TEST PIT NO.: TP-8

ELEVATION]  SOIL SYMBOLS, N Semple Semple
SAMPLER SYMBOLS, { USCS Description Number Depth
DEPTH ND FIELD TEST DATA i)
~ B O O Oy PSPPSRSO
1° CL SILTY CLAY: tan, dead organic matter, shale B-1 0-2
I flakes, some sand, dry
o o~ J.... ............ FALEERREELERRIERERLTERER .
1 4 ROCK | SHALE, gray-black, dry to slightly moist B2 2-125
4366 — {
L
1&—
s vertical joint oriented approx. north-south
I from 2* depth to bouom of pit
1
4380 =
}—
il

4335 —

BINGHAM ENVIRONMENTAL
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TEST PIT LOG
TEST PIT NO.: TP-9

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT:. TRACKHOE

GS ELEV.: 4361.9

DEPTH TO WATER: N/A

- PROJECT NO.: 2106-002

DATE: 6/21/94
LOGGED BY: KBC
PIT WIDTH: 3 ft
PIT LENGTH: 10 ft
TEST PIT NO.: TP-9

ELEVATION SOIL SYMBOLS,

SAMPLER SYMBOLS, } USCS Description

DEPTH AND FIELD TEST DATA

Sample
Sample
Number D":;"

4380 1 | "|ROCK | SHALE, gray-black, dry to slightly moist

4345 1 '™

4330 ~4-

~0 —eeeriian o

................ 81 1.5-12
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TEST PIT LOG
TEST PIT NO.: TP-10

PROJECT: Green-River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4384.8

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/21/94
LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10 ft
TEST PIT NO.: TP-10

ELEVATION| SOIL SYMBOLS, —
SAMPLER SYMBOLS, | uscs Description
DEPTH [AND FIELD TEST DATA

Sample
Oepth
(ft)

Sample
Number

- e e

[© CL SILTY CLAY: tan, some sand, thin layer of
F gravel on surface, dry

A ‘ ROCK | SHALE, gray-black, dry to slightly moist,
i  e— breaks into small fragments

4260725

b L

4366 <_ 4

...............

B-1 0-2

""""""" 1 B2 2-11.5
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TEST PIT LOG
TEST PIT NO.: TP-11

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4392.6

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002

DATE: 6/21/94

LOGGED BY: KBC

PIT WIDTH: 3 ft
10 ft

PIT LENGTH:

TEST PIT NO.: TP-11

ELEVATION| SOIL SYMBOLS,
SAMPLER SYMBOLS, | uscs Descriptian
DEPTH ND FIELD TEST DATA

Sample
Number

Sample
Depth
{ft)

0 / / cL SILTY CLAY: tan, some sand, root material,

ROCK | SHALE, gray-black, dry to slightly moist,
blocky, breaks into blocks 5° to 8" across

6370—_

P D T E LR R L LR R T

B I 0 e

.............. 81

1.56-8
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TEST PIT LOG

TEST PIT NO.: TP-12

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.1L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4398.4

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/21/94

LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10 ft
TEST PIT NO.: TP-12

ELEVATION SOIL SYMBOLS,
SAMPLER SYMBOLS, | USCS Description
DEPTH IAND FIELD TEST DATA

Sample
Qepth
{ft)

Sample
Number

'lr—o B CL ....... SILTY CLAY: tan, dry

"|ROCK | SHALE, gray-black, dry to slightly moist,
I blocky, blocks 8" to 14" blocks, concave and
convex partition surfaces

.............. 81 1-8

BINGHAM ENVIRONMENTAL




TEST PIT LOG
TEST PIT NO.: TP-13

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4372.1

DEPTH TO WATER: N/A

PROJECT NO.: 2106002

DATE: 6/21/94

LOGGED BY: KBC

PIT WIDTH: 3 ft
10 ft

PIT LENGTH:

TEST PIT NO.: TP-13

ELEVATION SOIL SYMBOLS,
SAMPLER SYMBOLS, | UsSCs Description
DEPTH JAND FIELD TEST DATA

Sampie
Number

Sampie
Depth
[£23)

— e

T° V CcL ] SILTY CLAY: gray-brown, root matter, dry
7

I ROCK | SHALE, gray-black, dry to slightly moist,
blocky

............... B-1
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TEST PIT LOG
TEST PIT NO.: TP-14

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4367.5

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/21/94

LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10 ft
TEST PIT NO.: TP-14

ELEVATION | S AMPLER SYMBOLS. | USCS Descripti Sample Dopth
. escription 8pt
DEPTH JAND FIELD TEST DATA Number e
{° V/ oo ) SILTY CLAY: gray-brown, dry |
. 7 I N .
4365 — ‘ ROCK | SHALE, gray-black, dry to slightly moist,
I ‘ breaks into smail biocks
Ie
1F
-
4360 =

BINGHAM ENVIRONMENTAL




TEST PIT LOG

TEST PIT NO.: TP-15

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4372.5

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/21/94

LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10 ft
TEST PIT NO.: TP-15

ELEVATION SOIL SYMBOLS,

SAMPLER SYMBOLS, | USCs Description

DEPTH IAND FIELD TEST DATA

Sampie
Depth
(ft)

Sample
Number

{o @ CL SILTY CLAY: gray-brown, dry

4370 rock SHALE, gray-black, dry to slightly moist,
breaks into 1° to 4° blocks

grades more competant with 6" to 12° blocks

4366

4345 —|

4
43wﬂ

T

.............. 81 2-18
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TEST PIT LOG
TEST PIT NO.: TP-16

PROJECT: .Green River Landfill PROJECT NO.: 2106002

CLIENT/OWNER: Green River Landfill L.L.C. ' DATE: 6/21/94

LOCATION: N/A LOGGED BY: KBC

EQUIPMENT: TRACKHOE : PiT WIDTH: 3 ft

GS ELEV.: 4347.9 PIT LENGTH: 10 ft
DEPTH TO WATER: N/A TEST PIT NO.: TP-16

ELEVATION SOIL SYMBOLS, Semor
SAMPLER SYMBOLS, | uscs Description N‘;:g o
OEPTH NO FIELD TEST DATA umber

Sample
Depth
{ft)

B LR R T L LTI PN

4 1R6ck 1 SHALE ,gmy-bhck, . dry wshghIJymmst ..................... 81

6 large joint visible on northeast wall of
T+ trench oriented approx. north-south, extends
from 2' to bottom of pit
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TEST PIT LOG

TEST PIT NO.: TP-17

PROJECT: Green River Landfill
CLIENT/OWNER: Green River Landfill L.L.C.
LOCATION: N/A

EQUIPMENT: TRACKHOE

GS ELEV.: 4332.7

DEPTH TO WATER: N/A

PROJECT NO.: 2106-002
DATE: 6/21/94

LOGGED BY: KBC

PIT WIDTH: 3 ft

PIT LENGTH: 10 ft
TEST PIT NO.: TP-17

ELEVATION SOIL SYMBOLS,

SAMPLER SYMBOLS, | USCS Description
DEPTH IAND FIELD TEST DATA

Sampie
Sample
Nomber | Dot

4330 - ‘ ROCK | SHALE, gray-black, dry to slightly moist,
i blocky, blocks 1° to 6° across

.

~o I Joe e,

-4
b=
-
b= P A I R L L R L LR R R P PP Y

............... 1 81 2-14
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KEY TO SYMBOLS

I
= Symbol Description
.S_ma:uxmmla
b
- 2;!55 Silty gravel
i
| I
Shale

Silty clay

Variable gravel
and silty sand
mix

Well graded gravel

‘e ™
' - o
- L)
' Misc. Symbols
'T _ Drill hole completion depth
)
»
o Soil Samplers
B Bulk/Grab sample
Notes:
; 1. Test pits were excavated on June 20 and 21, 1994 using a track-mounted
backhoe.

2. No free water was encountered at the time of excavation.
~ 3. These logs are subject to the limitations, conclusions, and
recommendations in this report.
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WELL # MW-5

WELL DIAMETER= 4.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= .84 GALLONS
LENGTH CF AQUIFER TESTED= 60.00 FEET

VALUE OF HO= 5.15 FEET

STATIC WATER LEVEL= 5.39 FEET

SLUG TEST DATA:
TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1 /MINUTES)

.50 11.17 5.78 1.123 2.000
1.00 10.86 5.47 1.063 1.000
1.50 10.34 4.95 -962 .667
2.00 9.85 4.46 .866 .500
2.50 9.43 4.04 .785 .400
3.00 9.05 3.66 <712 .333
3.50 8.71 3.32 .645 .286
4.00 8.42 3.03 .589 .250
4.50 8.16 2.77 .538 .222
5.00 7.94 2.55 .495 .200
5.50 7.74 2.35 .457 .182
6.00 7.58 2.19 .425 .167
6.50 7.43 2.04 -396 .154
7.00 7.30 1.91 371 .143
7.50 7.17 1.78 .346 .133
8.00 7.06 1.67 -324 .125
8.50 6.94 1.55 .301 .118
9.00 6.85 1.46 .284 111
9.50 6.78 1.39 .270 .105
10.00 6.73 1.34 .260 .100
10.50 6.68 1.29 .251 -.095
11.00 6.63 1.24 .241 .091
11.50 6.59 1.20 .233 .087
12.00 6.54 1.15 -223 .083
12.50 6.48 1.09 .212 .080
13.00 6.42 1.03 .200 .077
13.50 6.37 .58 .190 .074
14.00 6.33 .94 -183 .071
14.50 6.30 .91 «177 .069S
15.00 6.26 .87 .169 .067
15.50 6.23 .84 .163 .065
16.00 6.19 .80 .155% .063
16.50 6.15 .76 .148 .061
17.00 6.11 .72 .140 .059
17.50 6.07 .68 -132 .057
18.00 6§.03 -64 -124 .056
18.S0 6.00 .61 .119 .054
19.00 5.97 .58 .113 .053
19.50 5.95 -56 -109 .051
20.00 $.93 .54 .105 .050
20.50 5.92 .53 .103 .049

21.00 5.90 .51 .099 .048




21.50
22.
22.
23.
23.
24.
24.
25.
25.
26.
26.
27.
27.
28.
28.
29.
.50

29

30.
30.
31.
31.

32
32

00
50
00
50
00
50
00
50
00
S0
0] 0]
50
00
50
00

00
50
00
50
00

.50

33.
.50
34.
34.
35.
35.50
36.00
36.50
37.00
37.50
38.00
38.50
39.00

33

00

00
50
00

5.86
5.81
5.78
5.76
5.73
5.72
5.71
5.69
5.68
5.65
5.62
5.58
5.56
5.54
5.52
5.51
5.50
5.49
5.48
5.48
5.48
5.47
5.45
5.44
5.44
5.43
5.43
5.43
5.41
5.40
5.41
5.41
5.42
5.41
5.40
5.39

.47
-42
-39
.37
.34
.33
-32
.30
.29
.26
.23
.20
.17
.15
.13
.12

<11 -

.10
.09
.09
.09
.08
.06
.05
.05
.04
.04
.04
-02
.01
.02
.02
.03
.02
.01
.00

.091
.082
.076
.072
.066
.064
.062
.058
.056
.051
.045
.039
.033
.029
.025
.023
.021
.019
.017
.017
.017
.016
.012
.010
.010
.008
.008
.008
.004
. 002
.004
.004
.006
.004
.002
.000

.047
.045
.044
.043
. 043
.042
.041
.040
.039
.038
.038
.037
-.036
.036
.035
.034
-034
.033
.033
.032
-.032
.031
.031
.030
.030
.029
.029
.029
.028
.028
.027
.027
.027
.026
.026
.026
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8. SLUG TESTS



WELL # MW-2

WELL DIAMETER= 4.25 INCHES

CASING DIAMETER= 2.00 INCHES

VOLUME OF WATER REMOVED OR ADDED TO WELL= 2.60 GALLONS
LENGTH OF AQUIFER TESTED= 75.00 FEET

VALUE OF HO= 15.93 FEET

STATIC WATER LEVEL= 2.75 FEET

SLUG TEST DATA:

TIME SINCE TEST WATER LEVEL DRAWDOWN HEAD RATIO RECIPROCAL TIME

BEGAN (MINUTES) (FEET) (FEET) (1/MINUTES)
.50 18.97 16.22 1.018 2.000
1.00 16.05 13.30 835 1.000
1.50 12.08 9.33 .586 667
2.00 9.40 6.65 .417 .500
2.50 7.48 4.73 .297 400
3.00 6.06 3.31 208 333
3.50 5.04 2.29 144 286
4.00 4.33 1.58 099 250
4.50 3.85 1.10 .069 .222
5.00 3.56 .81 .051 .200
5.50 3.39 .64 .040 .182
6.00 3.29 .54 .034 .167
6.50 3.23 .48 .030 .154
7.00 3.18 .43 .027 .143
- 7.50 3.15 .40 .025 .133
8.00 3.13 .38 .024 .125
8.50 3.12 .37 .023 .118
5.00 3.10 .35 .022 .111
9.50 3.04 .29 .018 .105
10.00 3.00 .25 .016 .100
10.50 2.98 .23 .014 .095
11.00 2.91 .16 .010 .091
11.50 2.90 .15 .009 .087
12.00 2.83 .08 .005 .083
12.50 2.83 .08 . 005 .080
13.00 2.79 .04 .003 .077
13.50 2.77 .02 .001 .074
14.00 2.76 .01 .001 .071

14.50 2.75 .00 .000 .069
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APPENDIX E

HELP MODELING RESULTS




s .

" HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE b

. HELP MODEL VERSION 3.07 (1 NOVEMBER 13897) b

” DEVELOPED BY ENVIRONMENTAL LABORATORY s

" USAE WATERWAYS EXPERIMENT STATION i

" FOR USEPA RISK REDUCTION ENGINEERING LABORATORY "

e »w

PRECIPITATION DATA FILE: C\HELP3\PRECIP8C.D4
TEMPERATURE DATA FILE:  CAHELP3\TEMP8C.D7
SOLAR RADIATION DATA FILE: CAHELP3\RAD8C.D13
EVAPOTRANSPIRATION DATA: CAHELPI\EVAPSC.D11
SOIL AND DESICGN DATA FILE: CA\HELP3SOIL8C.D1D
OUTPUT DATA FILE: CAHELP3\WOUT C 8.0UT

TIME: 22:47 DATE: 8/5/2002

P2 A R L N R R 2 AL S I E T (2222 2222 R S R R 22 22 RS 2R A2 L 22222 22 2 )

TITLE: Solitude Landfill -- Green River, Utah -- Closed Case

AR ERTENATY TR R TN AN R A RN R T N N T R T AN T N A TN AT T T A AN NN TR ATTIN TR TN RN BN IR AT AR N>

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

LAYER 1

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 1
THICKNESS = B6.00 INCHES
POROSITY = 0.417C VOWLWNVOL



FIELD CAPACITY = 0.0450 vOLNVVOL

WILTING POINT = 0.0180 vOWVOL

INITIAL SOIL WATER CONTENT =  0.0974 VOL/NVOL
EFFECTIVE SAT. HYD. COND. = 0.9989939978000E-02 CM/SEC

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 10

THICKNESS = 2400 INCHES
POROSITY = 0.3980 vOL/NVOL

FIELD CAPACITY = 0.2440 VOL/NVOL
WILTING POINT = 0.1380 VOL/NOL

INITIAL SOIL WATER CONTENT =  0.1836 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.1198¢9987000E-03 CM/SEC

LAYER 3

TYPE 3 - BARRIER SCIL LINER
MATERIAL TEXTURE NUMBER 29

THICKNESS = 18.00 INCHES
POROSITY = 04510 VOL/NOL

FIELD CAPACITY = 0.4190 VOL/NOL
WILTING POINT = 0.3320 VOL/VOL

INITIAL SOIL WATER CONTENT =  0.4510 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.680000028000E-06 CM/SEC

LAYER 4

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 720.00 INCHES
POROSITY = 0.6710 VOLNVOL

FIELD CAPACITY = 0.2820 VOWVOL
WILTING POINT = 0.0770 VOL/NNVOL

INITIAL SOIL WATER CONTENT =  0.2920 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.100C00005000E-02 CM/SEC



LAYER 5

TYPEZ 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 29

THICKNESS = 12.00 INCHES

FOROSITY = 0.4510 VOL/NVOL

FIELD CAPACITY = 04120 VOL/NVOL
WILTING POINT = 0.3320 VOLANOL

INITIAL SOIL WATER CONTENT =  0.4510 VOL/NVOL

EFFECTIVE SAT. HYD. COND. = 0.680000028000€E-06 CM/SEC

CENERAL DESIGN AND EVAFPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 1 WITH BARE
GROUND CONDITIONS. A SURFACE SLOPE OF 3.% AND
A SLOPE LENGTH OF 500. FEET.

SCS RUNOFF CURVE NUMBER = 7240

FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 100.000 ACRES
EVAPORATIVE ZONE DEPTH = 30.0 INCHES

INITIAL WATER IN EVAPORATIVE ZONE = 4.991 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 12.054 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE =  3.372 INCHES
INITIAL SNOW WATER =  0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 228.761 INCHES
TOTAL INITIAL WATER = 228761 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
GRAND JUNCTION COLORADO

STATION LATITUDE = 39.07 DEGREES
MAXIMUNM LEAF ARZA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 116
END OF GROWING SEASON (JULIAN DATE) = 288

EVAPORATIVE ZONE DEPTH = 30.0 INCHES



AVERAGE ANNUAL WIND SPEED = 8.10 MPH

AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 60.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 36.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 36.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR GRAND JUNCTION  COLORADO

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL  FEB/AUG MAR/SEP APR/OCT MAY/NOV  JUN/DEC

0.40 0.32 0.59 0.50 0.61 0.41
0.57 0.74 0.71 0.87 0.41 0.39

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR GRAND JUNCTION  COLORADO

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV  JUN/DEC

22.90 32.60 42.90 52.40 61.90 71.30
78.50 75.60 65.50 52.90 39.10 27.10

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR GRAND JUNCTION  COLORADO
AND STATION LATITUDE = 39.07 DEGREES

P N A R TR NN RN TN R AN R R P NN T R N AT T AR T RN AR I AT I AT TN R A NN AR TN AT TN TNV ATFANT NN NN o

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20




‘ 049 082 059 081 054 032

STD. DEVIATIONS 016 0.17 023 027 043 0.48
033 037 046 058 035 020

RUNOFF

TOTALS 0.000 0.000 0.000 0.000 0.000 0.0C0
0.000 0.000 0.06G 0.000 0.000 0.000

STD. DEVIATIONS 0.000 0.C00C 0.000 0.000 0.000 0.000
0.000 0.00C 0.000 0.0cO 0C.C00 0.000

EVAPOTRANSPIRATION

TOTALS 0.310 0.318 0417 0480 0.705 0.491
0.3¢7 0671 €770 0.784 0.575 0.338

STD. DEVIATIONS 0.152 0.148 0.257 0.276 0.502 0.452
0.321 0479 0548 0665 0357 0.175

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0000 0.0008 0.0009 0.0009 0.0005 0.0005
‘ 0.0003 0.C010 0.0008 0.0010 G.0008 0.0003
STD. DEVIATIONS 0.0000 0.0028 0.0011 0.0016 0.0007 0.0011

0.0003 0.0021 0.0026 0.0020 0.0012 0.0007

PERCOLATION/LEAKAGE THROUGH LAYER §

TOTALS 0.0000 0.0008 0.0009 0.0008 0.0005 0.0005
0.0003 0.0010 0.000¢ 0.0010 0.0008 0.0003

STD. DEVIATIONS 0.0000 0.0028 0.0011 0.0016 0.0007 0.0011
0.0003 0.0021 0.0026 0.0020 0.0012 0.0007

AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)

DAILY AVERAGE HEAD ON TOP OF LAYER 3

AVERAGES 0.0000 0.0000 0.000C 0.0000 0.0000 0.00GC0
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0001 0.0000 0.0001 0.0000 0.0000
‘ 0.0000 0.0001 0.000%1 0.0000 0.0000 0.0000



DAILY AVERAGE HEAD ON TOP OF LAYER 5

AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
C.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

P A R T R T AT N T N R N T N N A P A P I N N T AN AT Y P NI R T T R AN N A N P T R R TN A I TR TN RN RN DA RT TN A S

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

INCHES CU. FEET PER-’.CENT
PRECIPITATION o 6.26 ( 1-.658-) "—2;7-_1_109.5 100.00
RUNOFF 0.000 ( 0.0000) 0.00 0.000
EVAPOTRANSFIRATION 6.256 ( 1.0693) 2270784.75 99.986

PERCOLATION/LEAKAGE THROUGH 0.00812( 0.00713) 2947.603 0.12979
LAYER 3

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 3

PERCOLATION/LEAKAGE THROUGH 0.00812 ( 0.00713) 2547.603 0.12979
LAYER 5

AVERAGE HEAD ON TOP 0.000 ( 0.000)
OF LAYER 5

CHANGE IN WATER STORAGE -0.007 ( 0.3214) -2623.24 -0.116

RN AT AR AR TR I RN AR A TN RN P ARV RN A T PN AR AR AN SN TRT N R AR NN T ARTIAN RN TN TP NN NIRRT AN NS N AT
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

PRECIPITATION 0.80 2€0400.000
RUNOFF 0.000 0.0000
PERCOLATION/LEAKAGE THROUGH LAYER 3 0.005388
AVERAGE HEAD ON TOP OF LAYER 3 0.004

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.005388

AVERAGE HEAD ON TOP OF LAYER 5 0.002
SNOW WATER 0.47 170607.0310
MAXIMUM VEG. SOIL WATER (VOL/VOL) C.2077
MINIMUM VEG. SOIL WATER (VOLNOL) 0.1442

R R RN T T AN R A AR N T E N T P N AN T A N T A RN T AN N A A N A AN NN AN TN R T TR TN AN AT AR AR AN TS NN

1855.78467

1655.78467
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/NVOL)

1 0.2702 0.0450
2 4.5759 0.1907
3 8.1180 0.4510
4 210.2400 0.2920
5 5.4120 0.4510

SNOW WATER 0.000

B AR RN NP AR T AN A AR RN AT A A A AT T IR AN AN T TN AT TN NI N RN AR CEN T F AN N T T T IR T T I wrr Wi
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FIELD CAPACITY = 03710 vOLNOL

WILTING POINT = 0.2510 vOLNVOL

INITIAL SOIL WATER CONTENT = 0.3505 VOL/NVOL
EFFECTIVE SAT. HYD. COND. = 0.249995994000E-04 CM/SEC

LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 18

THICKNESS = 120.00 INCHES
POROSITY = 0.6710 VOL/NVOL
FIELD CAPACITY = 0.2920 VOLAOL
WILTING POINT = 0.0770 vOL/VOL

INITIAL SOIL WATER CONTENT = 0.2735 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.1000C0005000E-02 CM/SEC

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 29

THICKNESS = 12.00 INCHES
POROSITY = 0.4510 VOL/NVOL
FIELD CAPACITY = 04190 VOL/NVOL
WILTING POINT = 0.3320 VOL/NVOL

INITIAL SOIL WATER CONTENT = 0.4510 VOLNVOL
EFFECTIVE SAT. HYD. COND. = 0.680000028000E-06 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE #14 WITH BARE
GROUND CONDITIONS, A SURFACE SLOPE OF 3.% AND
A SLOPE LENGTH OF 100. FEET.

SCS RUNOFF CURVE NUMBER = £6.60
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE =  2.000 ACRES

EVAPORATIVE ZONE DEPTH = 30.0 INCHES




INITIAL WATER IN EVAPORATIVE ZONE =  6.888 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 18.¢78 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE =  3.354 INCHES
INITIAL SNOW WATER =  0.000 INCHES

INITIAL WATER IN LAYER MATERIALS = 40.332 INCHES
TOTAL INITIAL WATER = 40.332 INCHES

TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
GRAND JUNCTION COLORADO

STATION LATITUDE = 39.07 DEGREES
MAXIMUM LEAF AREA INDEX = 0.00

START OF GROWING SEASON (JULIAN DATE) = 116
END OF GROWING SEASON (JULIAN DATE) = 288
EVAPORATIVE ZONE DEPTH = 30.0 INCHES
AVERAGE ANNUAL WIND SPEED = 810 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 60.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 36.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 36.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 57.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR GRAND JUNCTION  COLORADO

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL  FEB/AUG MAR/SEP APR/OCT MAY/NOV  JUN/DEC

0.40 0.32 0.59 0.50 0.61 0.41
0.57 0.74 0.71 0.87 0.41 0.39

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR GRAND JUNCTION  COLORADO

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL  FEB/AUG MAR/SEP APR/OCT MAY/NOV  JUN/DEC

2.60 42.90 52.40 61.90 71.30
5.60 65.50 52.90 39.10 27.10



i.l

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR GRAND JUNCTION  COLORADO
AND STATION LATITUDE = 39.07 DEGREES

'''''' S R R N T A A R T R T R A A A R S T AN T A A AN A AN I AT AN AR A AN TN TR TN TR AT CNNNT AN IR T TR WA

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

TOTALS 0.33 029 051 054 059 045
048 082 059 081 054 032

STD. DEVIATIONS 0.16 0.17 023 0.27 043 0.48
033 037 046 058 035 0.20

RUNOFF

" TOTALS 0.003 0.000 0.005 0.011 0.043 0.035
0.035 0.051 0.038 0.072 0.010 0.001

STD. DEVIATIONS 0.008 0.001 0.009 0.018 0.054 0.075
0.065 0.065 0.054 0.127 0.018 0.005

EVAPOTRANSPIRATION

TOTALS 0.308 0.337 0470 0.378 0.515 0.454
0.414 0653 0628 0.793 0.651 0.342

STD. DEVIATIONS 0.151 0.143 0.260 0.144 0.416 0.444
0.351 0483 0494 0576 0.349 0.164

PERCOLATION/LEAKAGE THROUGH LAYER 3

TOTALS 0.0005 0.0011 0.0055 0.0017 0.0016 0.0055
0.0059 0.0041 0.0011 0.0018 0.0016 0.0010

STD. DEVIATIONS 0.0023 0.0023 0.0157 0.0027 0.0026 0.01&4
0.0201 0.0121 0.0016 0.0028 0.0022 0.0017



- DAILY AVERAGE HEAD ON TOP OF LAYER 3
“/-“-\VERAGES 0.0000 0.0000 0.000t1 0.000C 0.0000 0.0001
- 0.0001 0.0000 0.00C0 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.C000 0.0002 0.000C 0.0000 0.0002
- 0.0002 0.000t 0.000C (€.0000 0€.0000 0.00CO
AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20
- INCHES ~ CU FEET  PERCENT
PRECIPITATION '“-‘"--"““é.-gs "im{‘O-;é) ---_4-5-_4-22.2 100.00
' RUNOFF 0.304 ( 0.1677) 2208.71 4.865
— EVAPOTRANSPIRATION 5981 ( 1.1320) 4342256 95.598

PERCOLATION/LEAKAGE THROUGH 0.03130 ( 0.07444) 227.209 0.50022
- LAYER 3 -

AVERAGE HEAD ON TOP 0.000 ( 0.000)
_ OF LAYER 3
CHANGE IN WATER STORAGE ~ -0.060 ( 0.5446) -437.30 -0.963
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU.FT)

PRECIPITATION 0.80 5808.000
RUNOFF 0.273 1983.5400

PERCOLATION/LEAKAGE THROUGH LAYER 3 0.012390

AVERAGE HEAD ON TOP OF LAYER 3 0.004
SNOW WATER 0.47 3412.1404
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.2447
MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1518
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER  (INCHES) (VOLNVOL)

1 1.6205 0.2701

2 32.0852 0.2675
3 5.4120 0.4510

SNOW WATER 0.000
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Needs Assessment Report
Permitting the Solitude Class V Landfill
Green River, Utah

April 16, 2003

Prepared for:

Green River Landfill, LLC
4570 Westgrove Drive, Suite 240
Addison, Texas 75001
(972) 407-0701

Infill Companies
2825 East Cottonwood Parkway, Suite 500
Salt Lake City, Utah 84121
(801) 990-3456
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b HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE -

b HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) i

b DEVELOPED BY ENVIRONMENTAL LABORATORY i

b USAE WATERWAYS EXPERIMENT STATION *

T FOR USEPA RISK REDUCTION ENGINEERING LABORATORY -

L34
e
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PRECIPITATION DATAFILE: CAHELP3WRECIPEO.D4
TEMPERATURE DATA FILE: C\HELP3\TEMPEO.D7
SCLAR RADIATION DATA FILE: C\HELP3\RADEO.D13
EVAPOTRANSPIRATION DATA: CAHELP3\EVAPS8O.D11
SOIL AND DESIGN DATA FILE: C\HELP3'SOILEO.D10
OUTPUT DATA FILE: CAHELP3WOUT O 8.0UT

TiME: 22:43 DATE: 8/5/2002

LR R E L AR R L e R e L s 2 e e R L A L RS RS LA 2R d Rt d i lsldsd

TITLE: Solitude Landfill -- Green River, Utah -- Open Case
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NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
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1. Executive Summary

The Utah solid waste industry is clearly following the national and global trend of
fewer but larger remote, disposal sites (megafills), which are owned and operated by
profitable private sector entities. The March 13, 2003 request for proposal (RFP)
initiated by all of the municipal solid waste (MSW) generators along the Wasatch Front
reflects a real need for competition to keep the MSW market healthy.

The Solitude Landfill will provide public sector clients new innovative and efficient
methods of handling and transport including access to equipment and technologies not
offered or utilized by other local or nation disposal facilities. The public sector
administrator will be able to select from a menu of services, equipment and options for
disposal that have not been offered in the local or national MSW market before.

The Solitude landfill is located in a remote, secluded area that is accessed by both rail
and surface sources. More importantly it is in a unique siting that provides exceptional
benefits in low annual precipitation, high evaporation, a geological strata with little or
poor quality ground water and a barrier to groundwater of over 1,100 feet of dense
Mancos shale.

When considering permitting requirements the Department of Environmental Quality,
Division of Hazardous Waste (DEQ) concluded that Solitude qualified for an alternative
cell design that does not require groundwater monitoring or leacheat collection.
Because of the favorable siting the operating, closure and post closure monitoring
requirements are very cost efficient translating into significant cost savings for both
public and private sector clients.
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2. Backeground

Infill Companies (Infill) was contracted by Green River Landfill, LLC to perform a
Needs Assessment for the permitting of the Solitude Class V Landfill located in the City
of Green River, Emery County, Utah. The basis for this assessment complies with the
requirements outlined in 19-6-108 (10) of the Utah Code, Annotated.

The Solitude Landfill is currently permitted by the Department of Environmental
Quality, Division of Solid and Hazardous Waste as a Class I Landfill (#0201) based on
a Municipal Solid Waste Contract (MSW) with the City of Green River. The Class V
designation will allow Solitude to capitalize on additional sources of MSW both within
and outside of the State of Utah.

Information contained in this assessment comes from a variety of sources including
correspondence, telephone calls and meetings with MSW generators in Utah and
locations throughout the United States. Information gathered during the research
include telephone conversations, personal meetings, written reports, technical papers,
policy studies, state, county and municipal records, waste inventory reports and internet
searches.
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3. Compliance to State Statute 19-6-108-(10)

19-6-108-(10)

a. Evidence that the proposed commercial facility has a proven market of
nonhazardous solid or hazardous waste including:

i. Information on the sources, quantity, and price charged for
treating, storing, and disposing of potential nonhazardous solid
or hazardous waste in the state and regionally

Response:

1. Utah municipal solid waste (MSW) tonnage in 2001 was 2,467,915' tons with
the majority of that total generated on the Wasatch Front (Brigham City to
Nephi)

2. Current tip fees at MSW landfills and transfer stations along the Wasatch Front
are from $11.00 to $30.00 per ton’.

3. Envision Utah project that in 2020 growth along the Wasatch Front will add an
additional 1 million Utah residents’

4. Current per person generation of MSW is 5.97 Ib/person/day* or an additional
1.1 million tons of MSW by 2020

5. Currently approximately 600,000° tons of the Utah MSW waste stream is
transported to one Class V commercxal landfill w1th an additiona! 65,844 tons
from out of state sources.

6. In state MSW tip fees at that Class V landfill ranged between $20.00 to $26.00
per ton®

7. Nationally the February 2003 MSW totals were 1. 082 tons per day’
(+282,000,000 tons annualized)

8. The February 2003 average tip fee for that tonnage was $36.93 per ton®

ii. A market analysis of the need for a commeraal Sfacility given
existing and potential generation of nonhazardous solid or
hazardous waste in the state and regionally and

Response:
1. Addressing landfill site needs along the Wasatch Front, DEQ’s Utah Solid
Waste Plan Update, March 2002 states: “As the population has increased
the need for more disposal volume and the need for alternatives to disposal

' Department of Environmenta! Quality, Division of Solid & Hazardous Waste, Utah Landfill Inventory
March 2002.
? Conversations with administrators of MSW facilities along the Wasatch Front during 2002 and 2003.
3 www.envisionutah.org/Framc-B.htm

* Department of Environmental Quality, Division of Solid and Hazardous Waste, Utah Solid Waste Plan
Upa’ate March 2002 page 2

5 Department of Environmental Quality, Division of Solid & Hazardous Waste, Utah Landfill Inventory
March 2002.

® Conversations with administrators of MSW facilities along the Wasatch Front during 2002 and 2003.
7 Charrwel] Solid Waste Market Data & Research, www.wasteinfo.com April 10, 2003

¢ 1bid
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has become apparent. Siting of new landfills becomes more difficult as
population grows and availability of land that is suited for landfill siting is
limited by encroaching housing and other land uses®”

2. Privatization, out-sourcing and exporting of MSW continues to be both the
local and national trend for municipal landfills.

3. In 2000 the number of landfill that accepted MSW decreased to 1,967 while
the average landfill size increased. '

4. In 1999 only 13 of the 30 largest cities in the US owned a MSW landfill"!

5. Three of the 13 cities had or were in the process of privatization.

ifi. A review of other existing and proposed commercial
nonhazardous solid or hazardous waste facilities regionally and
nationally that would compete for the treatment, storage or
disposal of the nonhazardous solid or hazardous waste;
Response:

1. Nationally a study of commercial landfill managers conducted in 2000 showed
that the 11 ‘major players’ accounted for disposal of less than 45% of the MSW
waste stream '

No ‘major player’ controlled more than 23% of the market share."
3. Over fifty-seven percent of the total MSW waste stream is handled by non-major
players™

N

b. Public Benefits of the Proposed Facility
i. The need in the state for additional capacity for the
management of nonhazardous solid or hazardous waste:

Response:

1. Availability of currently permitted disposal area cannot be the only criteria for
evaluation of competition. This narrow evaluation method eliminates
technology advancements, developments in handling methods, efficiencies in
transportation and more cost efficient siting locations.

2. Government cannot allow only one provider of services to be permitted by a
state agency.

3. The essential element of competition is eliminated allowing the monopolist to
ignore market conditions, customer’s needs and advancement in technology.

4. A monopoly has historically always led to excessive profits and operational
complacency.

? Department of Environmental Quality, Division of Solid and Hazardous Waste, Waste Plan Update,
March 2002 page 7

1 United States Environmental Protection Agency Municipal Solid Waste in the United States: 2000 Fact
and Figures, June 2002, page 14

! City of Houston, Public Works and Engineering Department, Survey of Large Cities ' Solid Waste
Management Systems, revised April 1999

'z Reason Public Policy Institute Privatizing Landfills: Market Solutions for Solid-Waste Disposal May
2000 page 7

" ibid

" ibid
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10.

Historical growth patterns and population projections indicate that the need for
MSW disposal will increase faster in Utah than on a national basis.

A coalition of all MSW generators along the Wasatch Front recently released an
RFP seeking consultant services to evaluate existing and planned solid waste
disposal sites in Utah.

An additional rural, environmentally friendly, geologic sound and economical
based landfill will provide an alternative to the one option currently available in
the state.

Liability will be greatly reduced as MSW will not be co-mingled with other
forms and sources of waste currently being accepted in the only competing Class
V landfill.

Strict adherence to sources and types of waste will reduce the need for
environmental liability and costly remediation.

Preservation of existing capacity in regional municipal landfills is an immediate
benefit for the permitting of the Solitude Class V Landfill.

ii. the energy and resources recoverable by the proposed facility:

Response:

1.
2.

Bale fill resources and technology will be offered to MSW generators.

Bale fill is a more efficient technology as the waste is compacted only once
reducing significant energy and labor consumption at the transfer station, during
transport and within the landfill.

Because of the extremely dry climate and soil conditions at Solitude, bale fill
will provide a renewable source of energy for future generation.

Bale fill technology at the transfer station and at Solitude will help reduce
handling and operational expenses.

Bale fill will provide heaver weight for each train car and therefore reduce
energy consumption and expense during transport.

iti. The reduction of nonhazardous solid or hazardous waste
management methods, which are less suitable for the
environment, that would be made possible by the proposed

Sfacility;

Response:

1.

Solitude is located on a unique parcel of land that has no wells and no surface or
subsurface water sources. Isolated perched water is rare and when encountered
has high levels of total dissolved solids (TDS) values ranging from 9,400 to
30,000 mg/1.

. Mancos Shale underlies Solitude at least 1,100 feet thick below the surface.

Permeability values for the Mancos Shale are in the range of 10 to the -7 and
10 to the -13 cm. sec.

. The climate is very dry with average annual precipitation of 6.5 inches and

evaporation of approximately 56 inches.
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4. These conditions ensure that if any leacheat is produced and migrates into the
soil the transfer will be on the order of hundredths to thousandths of an inch per
year.

5. If a release did reach a subsurface source of water over eons of years there
would be no negative affect to the water.

iv. whether any other available site or method for the
management of hazardous waste would be less detrimental to
the public health or safety or to the quality of the
environment;

Response:
1. We are not requesting a hazardous waste permit.

¢. compliance history of an owner or operator of a proposed commercial
nonhazardous solid or hazardous waste treatment, storage, or disposal
Jacility, which may be applied by the executive secretary in a
nonhazardous solid or hazardous waste operation plan decision,
including any plan conditions.
Response:

1. The principals of the owner and operator have never been found in violation of
any EPA or state waste regulations. Attached please find experience résumé’s
outlining non-hazardous and hazardous waste management, treatment, and disposal
experience.
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CLASS II LANDFILL DESIGN
AND CONSTRUCTION
PHASE 1

Start Date: June 1989
Completion Date: October 1992

PROJECT DESCRIPTION

This project involved the excavation,
removal and transportation of approxi-
mately 145,000 cubic yards of spent
clay waste material and the develop-
ment of a 400,000 cubic yard capacity
Class II Landfill. The first challenge
of the project was the removal of the
existing waste from the planned Class
II Landfill area. The material was
excavated and deposited in an adjacent
landfill area for future remediation by
ITEX. This task was accomplished
with the combination of specially
constructed waste transfer pumps and
long reach excavation equipment that
worked from flotation units in the
impoundment. During the construc-
tion of this project, ITEX negotiated
with the regulatory agency for an “in-
place” liner designation. The result of
this “in-place” liner designation and
engineering documentation by ITEX
was a net savings to the client of
$1,040,000.00. Phase I of the Class II
Landfill was completed and received
its first Class II waste in July of 1989.




MINIMUM TECHNOLOGY
REQUIRED (MTR)

SURFACE IMPOUNDMENT
CONSTRUCTION PROJECT

PROJECT DESCRIPTION

This project is a portion of the
construction and clean-up effort of the
Master Remediation Plan (MRP) for a
major refinery. The challenge of this
project was the ever changing
subgrade variation and fast track
construction effort necessary to meet
the more stringent regulatory require-
ments that were about to become
effective. The requirements of the
project included the construction of a
three (3) foot thick layer of imported
and recompacted clay, a one (1) foot
thick drainage layer, a leachate
collection system and a flexible
membrane liner with a 5" concrete
protective layer. All the above layered
systems, when working in unison,
provide the most risk free barrier to
contamination release from surface
impoundments.




CLASS I1 LANDFILL DESIGN
AND CONSTRUCTION
PHASE 11

Start Date: June 1989
Completion Date: October 1992

I
PROJECT DESCRIPTION

This project included the remediation
of 725,000 cubic yards of spent clay
material through the ARCHON
Solidification System and the creation
of a 1,450,000 cubic yard capacity
Class Il landfill. On June 14, 1989,
the Texas Water Commission classi-
fied ARCHON treated spent clay as
Class II non-hazardous material. The
Class II waste classification provided
the client the flexibility of using
treated spent clay as a substitute, in
some cases, for imported fill material.
The development of the 1,450,000
cubic yard Class II Landfill provided
the client the on-plant capacity to be
totally self-sufficient in their non-
hazardous waste management
programs.

PHASE 1t




MASTER REMEDIATION PLAN
for
STAR ENTERPRISE REFINERY
Port Arthur, Texas

PROJECT DESCRIPTION

ITEX developed and implemented the
Master Remediation Plan (MRP) when
it became evident that the regulatory
changes, i.e., TCLP and Primary
Sludge Listing, were going to be
promulgated. The basis of the MRP
was to provide the refinery with
operational wastewater management
while consolidating and remediating
the 3,000,000 cubic yards of contami-
nated sludge before the Primary
Sludge Listing and TCLP Regulations
went into effect. ITEX provided all
services of the MRP with in-house
staff and equipment. These services
which include both engineering and
construction activities are listed below:

* Analytical Testing

» Laboratory Analysis

* Surveying

* Sludge Consolidation

* Contaminated Soil Treatment and
Transportation

* MTR Cell Construction

* Plant Site Preparation and
Demolition

* Import Clay Hauling for Liners/Caps
and Levee

+ Construction of Levees and Liners

* Pipe Installation

* Quality Assurance/Quality Control

* Construction Design and Engineering

Phase I was a single source award with
a twelve (12) month completion
schedule. Phase I was completed in
May 1991. Total project cost for
Phase I was $180 million.




KERR-McGEE
ACID NEUTRALIZATION
DEMONSTRATION
Cushing, Oklahoma

R
PROJECT EXPERIENCE

During the spring of 1987, ITEX was
awarded a demonstration project for
neutralization and solidification of
acidic sludge located in five (5) open
pits near Cushing, Oklahoma. The
waste had been produced as a by-
product of a lube oil cracking opera-
tion which was abandoned in the mid
1960’s. ITEX used an in-situ process
which was performed simply to in-
crease the pH from near two (2) to
above seven (7) and to create a stable
material capable of supporting a cap
system for closure. A second demon-
stration was carried out to provide an
in-situ remediated waste with the same
specification as above, but with more
stringent requirements for size reduc-
tion and complete homogenization.
ITEX realized early on that size
reduction and homogenizations were
key elements in the reduction of
leachable constituents and the effi-
ciency in additive utilization; there-
fore, allowing for cost reductions.

ITEX was successful in both demon-
strations, even with the increased
specifications. Experience from these
demonstrations was used in the basic
design and theory for the current
ARCHON Solidification technique.




WASTE AVERAGING
BASIN SLUDGE
SOLIDIFICATION
La Porte, TX

Start Date: October 1991
Completion Date:  October 1991

PROJECT DESCRIPTION

This was a competitively bid project
requiring ITEX to solidify and
consolidate Class I non-hazardous
organic sludges found in the Waste
Averaging Basin at the DuPont La
Porte Plant. ITEX utilized specially
designed mixing apparatus to solidify
the sludges in-situ with 7.5% cement.
Specifications required the material to
pass the Paint Filter Liquids Test by
EPA Method 9095. Once passing this
test, the material was consolidated into
stockpiles for removal from the basin.
The key element of this project was
the fast track approach taken that
allowed ITEX to mobilize and
construct the work to achieve an early
completion date.

In conjunction with this project, ITEX
performed all health and safety
requirements using our in-house
professionals. Responsibilities include
extensive daily air monitoring,
personnel protection and OSHA
training. All field personnel were
required to maintain Level C protec-
tion. ‘




CLOSURE OF
CLASS I LANDFILL AND
NON-HAZARDOUS PONDS
Texaco Refining and Marketing
Amarillo, Texas

Start Date: April 1990
Completion Date: August 1990

PROJECT DESCRIPTION

This project at a decommissioned
petroleum refinery, consisted of both
inactive and active waste management
units. The inactive units included a 10
acre Class I Hazardous Waste Landfill,
three Wastewater Reservoirs, a Water
Treatment Sludge Pond, and an
undesignated contaminated area. The
facility also included an active 7.5 acre |
Hazardous Waste Land Treatment
Unit.

Prior to beginning construction
activities, ITEX prepared a closure
plan for non-hazardous waste and
provided the technical support
necessary to gain the Texas Water
Commission approval. Once the
closure plan was approved, ITEX
completed the construction plan for
remediation of this project.

Construction activities included in-situ
stabilization of 110,000 cy of contami-
nated soils, upgrading existing levees
with placement of over 35,000 cy of
clay, installation of 75,000 cy of clay
cap material, and placement of 30,000
cy of topsoil. Upon completion of the
project, ITEX obtained final certified
closure per the approved closure plan.




STORMWATER IMPOUNDMENT
CLEAN-UP AND
MAINTENANCE PROJECT
Southwest Refining

Start Date: July 1991
Completion Date:  January 1992

PROJECT DESCRIPTION

This project was a competitive bid
construction project that involved
removal of sludges hazardous by
characteristic of reactivity, and
hauling those sludges in a dewatered
state to Southwest Refinery's permit-
ted hazardous waste landfarm for
proper disposal. The nature of the

sludge was oil (10-20%) with high

moisture content (75-90%).

The key element of this job was to
decant (dewater) the sludge to a level
allowed for hydraulic loading at the
permitted landfill. This was achieved
by diesel and hydraulic pumping
techniques designed for the project.
The working conditions on this project
required sealing of permeable levees
bonded by the Houston ship channel.
As the removal of the sludge
progresses, the visible "clean bottom"
is tested and clean clays will be
installed to specifications and the
impoundment will once again be ready
to accept stormwater runoff from the
active plant.




[ S
RETENTION POND CLOSURE
Diamond Shamrock
Three Rivers, Texas

Start Date: April 1992

Completion Date: June 1992
]

Project Description

ITEX developed and implemented a
remediation plan for four active waste-
water retention ponds. The four ponds
contained listed hazardous waste
sludges which were also classified
hazardous due to the Toxicity Charac-
teristics. This turn key project was
completed prior to the effective date of
new Land Disposal Restrictions for
Primary Listed Sludges (FO37 &
F038).

The scope of work included the exca-
vation and consolidation of over
12,000 cy of hazardous sludge and
contaminated soil; the clean closing,
upgrading and returning to service two
of the ponds for stormwater retention;
the in-situ treatment and stabilization
of 22,000 cy of hazardous sludges and
contaminated soils; and the construc-
tion of a RCRA cap for in-place
closure of the treated material. Exist-
ing segregation levees were upgraded
with clay to provide access to remote
areas and to increase the barrier be-
tween the treated material and the
cleaned ponds.

Treatment of the consolidated sludges
by an in-situ method dictated that
sludge had to be treated in depths as
great as eight feet. This was success-
fully accomplished through the use of
the ITEX designed in-situ processor
and specially blended proprietary
additive. The total project cost includ-
ing all incidental work was $1.3
million.




DELAYED COKER UNIT (DCU)
SITE DEMOLITION AND
SOIL REMEDIATION PROJECT

Start Date: May 1990
Completion Date: July 1990

PROJECT DESCRIPTION

This area required-a multi-faceted
approach from a design, construction
and regulatory standpoint. Initially, it.
was thought the site required a formal
closure plan in order to remediate the
high metal concentration of the top
eight (8) feet along with the low pH
material. At this point ITEX was
asked to investigate the project from a
regulatory, design, and construction
viewpoint. ITEX's position was that a
closure plan was not necessary, and
that contaminated material need only
be handled in an "environmentally
sound manner.” The Texas Water
Commission approved this approach,
providing the DCU Project with the
advantages of no ground water
monitoring and no landfill designation.
This designation was also important to
the extent that the delays usually
connected with a closure plan approval
process were not encountered. The
project consisted of excavation and
hauling of approximately 40,000 cubic
yards to the new Class II Landfill,
treating and recompacting approxi-
mately 120,000 cubic yards of low pH
contaminated material, and installation
of a sheet pile cut-off wall.




CLOSURE OF
REFINERY SKIMMERS

Start Date: March 1989
Completion Date: 1st Qtr. 1990

PROJECT DESCRIPTION

This project involved the removal,
consolidation, cleaning, remediation
and backfilling of four skimmer pits.
ITEX reviewed an existing
unapproved closure plan, modified the
plan to secure regulatory approval and
implemented a clean closure plan. The
existing skimmer pit material will be
processed through the ARCHON
Remediation Process.
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CLASS I HAZARDOUS WASTE
LANDFILL CLOSURE

Start Date: September 1989
Completion Date:  February 1990

PROJECT DESCRIPTION

ITEX was the prime contractor for the
containment and closure of a 10.08
acre Class | - Hazardous Waste
Landfill, three wastewater reservoirs, a
water treatment sludge pond and an
undesignated contaminated area. The
project site was located at a decommis-
sioned petroleum refinery. ITEX
physically contained the waste and
developed a plan to stabilize the waste
by mixing the oily sludge with waste
lime laden soils. The resulting
material was compacted in the Class I
landfill. The final Class I cap and
cover system was designed and
constructed by ITEX.

All services under this contract were
performed by ITEX. Environmental
regulatory work prepared by ITEX for
this project included:

* Sampling and characterization of
Impoundment sludges.

* Preparation of a closure plan for
non-hazardous impoundments.

* Preparation of an amendment to
an existing closure plan for the
hazardous waste landfill.




REFINERY WASTEWATER
AND
STORMWATER MANAGEMENT

O
PROJECT DESCRIPTION

This project involved an extensive
study of a refinery wastewater and
stormwater management system. The
closing of the open ditches required
extensive experience in stormwater
and wastewater projects. In order to
officially close the ditches, clean
bottom had to be analytically proven.
ITEX’s plan allowed for the cleaning
of the ditches while simultaneously
installing all the necessary pipe
systems to handle the plant’s
stormwater and wastewater needs.
This approach maintained the ditches
as clean closed while the execution
and installation of properly engineered
and installed wastewater and
stormwater management systems
occurred.

In 1989, regulations concerning all
sediment upstream of API Separators
being listed as a hazardous waste
included the open ditches which were
used for wastewater and stormwater
management. The objective was to
consolidate all the affected ditches into
one area for remediation and disposal.
The waste storage area became one
hazardous waste management unit as
opposed to multiple units since the
ditches were later closed in place.
This removed the significant monitor-
ing requirements that closure of
hazardous waste management units
require. This consolidation also
improved the possibility of
remediating all the open ditch material
prior to the primary sludge listing
becoming effective.




DITCH
REMEDIAL ACTION PLAN
Mobil Chemical Company

Start Date: August 1990
Completion Date: December 1990

PROJECT DESCRIPTION

The site consisted of open ditches with
contaminated oily and low pH sludges
that were to become TC regulated.
This project presented ITEX with
opportunity to provide the client with a
fast track construction effort resulting
in regulatory compliance of the
ditches. ITEX overcame unique
working conditions to complete this
project. An active water management
system had to remain largely undis-
turbed while construction/remediation
activities were taking place. ITEX
excavated from existing ditches,
30,000 cy of contaminated and
uncontaminated soils. The contami-
nated soils were remediated using the
ARCHON Solidification process and
placed in an ITEX constructed, on-site
landfill. The uncontaminated soils did
not require treatment and were place
directly into the landfill. Testing and
documentation of clean ditch bottom
was performed in accordance with
EPA approved parameters. Following
the excavation, ITEX graded and
shaped the 4,100 LF of existing
cleaned ditches and installed a gunite
liner, double lined leachate collection
system, and underdrain collection
system. The newly completed lined
ditch system doubled the ditch
conveyance capacity of Mobil
Chemical's water management system.
This fast track project was completed
on time and with little effect on the
normal daily operation of the plant.




N
RADIOACTIVE WASTE

DECONTAMINATION PROJECT
A

Project Description

ITEX was contracted by the owner of
a steel mill in Ilinois, for the removal
of approximately 600 tons of K061
emission control dust. The contract
was awarded following a survey of the
electric furnace emission control
system by the State of Illinois
Department of Nuclear Safety. Upon
finding Cesium 137 contamination in
the emission control system, the State
notified the owner that this low level
radioactive contamination was to be
removed and radiation levels reduced
to health-based allowable levels.

ITEX was required to complete
cleanup operations within a two week
period, coinciding with the plant's
scheduled winter shutdown. This
allowed the owner to return to full
production on the scheduled start-up
date. -

Scheduling concerns were not allowed
to compromise responsibility for
worker health and safety. All
employees were required to wear
Level C personnel protective
equipment, during work and clean-up
activities. An extensive program was
initiated to monitor and minimize
radiation exposure. When working in
confined spaces, the air quality was
monitored and special lighting was
added to enhance working conditions.

Faced with a rapidly approaching
deadline, ITEX worked around the
clock, completing the project on
schedule, amassing approximately
20,000 man-hours in 18 days, without
serious injury or incident.




S
HAZARDOUS WASTE
DE-LISTING PROJECT
-

Project Description

ITEX qualified and competitively bid
for the de-listing of RCRA hazardous
wastewater sludges, K062 spent pickle
liquor solids, found at a wire mill
facility in Illinois.

Stabilization and solidification of
approximately 40,000 cubic yards of
hazardous sludges and bottom soils
was accomplished through utilization
of the ITEX designed and fabricated
In-Situ Processor. ITEX conducted
bench-scale testing to develop an
additive blend capable of providing
cost benefits, in addition to meeting
treatment requirements.

Treatment specifications required the
material to pass de-listing threshold
TCLP concentrations for leachable
metals, with allowable concentrations
for lead, the primary analyte of
concern, less than 0.218 mg/1. For
untreated materials, leachable lead
concentrations ranged between 13 and
16 mg/1.

To track treatment progress, the
retention basin was subdivided into
20'x20' cells, each containing
approximately 100 cubic yards of
treated material. At a frequency of
one sample per 20 cubic yards of
treated material, performance samples
were taken to monitor adherence to
treatment parameters. Performance
sampling has shown 95% of TCLP
samples with lead levels below
detection limits. Currently, the treated
material is awaiting final testing
verification for submittal to the
Illinois Pollution Control Board for
de-listing purposes.




R
CLOSURE OF A BARGE
CLEANING SETTLING POND
State of Louisiana
R S

PROJECT DESCRIPTION

This project consisted of the closure of
a settling pond used to store oily water
from the barge cleaning process at a
Gulf Coast Facility. ITEX developed
a remediation and closure plan to
stabilize/solidify all of the contents of
the existing impoundment and close
in-place as a landfill. The settling
pond contains approximately 35,000
cubic yards of paraffin, oil, sludge and
contaminated soil. The impoundment
was divided into several sections by
the construction of clay segregation
levees to facilitate waste consolidation
and disposal cell construction.
Consolidating the paraffins, oils,
sludges and soils allowed the various
non-hazardous waste components to
be mixed, providing a more consistent
material for treatment. The '
consolidated waste was excavated and
stabilized with the ARCHON
Remediation Process and placed in the
cleaned cell, for final disposal.

In preparation of this plan, ITEX
conducted bench-scale and pilot-scale
treatability studies for the
solidification of the waste to ensure
that the treatment goals were met and
that the final material exhibited
sufficient bearing strength to support
the cap and cover system. QA/QC
testing conducted during full-scale
operations have confirmed that these
goals have been achieved. ITEX's
staff worked interactively with the
facility's environmental staff and the
Louisiana Department of
Environmental Quality for final
approval of the remediation and
closure plan.

GENERAL NOTES FOR CAP CONSTRUCTION
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TYPICAL CROSS-SECTION OF CAP




MOBIL OIL EXCAVATION
AND EXPANSION PROJECT

Start Date: July 1990
Completion Date: October 1990

PROJECT DESCRIPTION

ITEX was responsible for the excava-
tion and disposal of 33,000 cubic yards
of contaminated soils for Mobil Oil
Corporation. The work was executed
under a unit price contract with a 1.7
million dollar estimate.

The excavated site was previously
occupied by active process units which
contributed to several large areas of
contaminated underlying soils and
foundations. ITEX successfully
obtained the state classification and
waste code from the Texas Water
Commission to determine appropriate
disposal and treatment methods. ITEX
demolished pipe and concrete,
excavated contaminated areas,
transported and disposed of material in
a temporary waste storage area. The
site was backfilled with clean imported
clay. This project began in August,
1990, and was completed in Novem-
ber, 1990 according to the original
4-month schedule.




4. Needs Assessment Narrative

The enactment of the Resource Conservation and Recovery Act (RCRA) has had a
dramatic affect on the solid waste industry, both positive and negative. Subtitle D of
RCRA and other regulations that govern siting, design, construction, operation and
eventual closure has likewise affected the financial ability of landfills to fund necessary
capital and operating costs. The paradigm of landfill ownership / management has
changed dramatically over the past years and will continue to evolve for both public and
private sector entities.

Nationally the generation, recycling and disposal of municipal solid waste (MSW) has
also changed substantially. In 1960 the average MSW generation per person per day
was 2.7 pounds. That number grew to 3.7 pounds per person per day in 1980 and
increased to 4.5 pounds per person per day in the 1990’s. Studies concur that the
number has stabilized over the past ten years at approximately 4.5 pounds per person
per day."

Based on 2000 population numbers the amount of MSW generated in the US was 231.9
million tons an increase of .03 percent (900,000 tons) from the 1999 figures;
approximately 55.3 percent (128,240,000 tons) of the total MSW generated was land
filled.'®

According to the Directory of Solid Waste Disposal, the percentage of landfill facilities
owned by the public sector declined from 83% in 1984 to 73% in 1997 and 64% in
1998."7. Current estimates place the figure below 40%. Even with growing populations
and a dramatic increase of the waste stream 8,000 operating landfills in 1988 declined
to approximately 3,000 in 1996; by 2000 that number declined to 1,967 while the
average size of landfills increased dramatically.'®

Approximately one half of the operating landfills in population areas over 100,000
residents were operated by the public sector; another 10 percent were publicly owned
but operated by private firms through a variety of contractual arrangements. The
balance of the landfills (38%) were both privately owned and privately operated. These
numbers shown that approximately half of the nation’s landfills were privately owned
and operated.”

' United States Environmental Protection Agency Municipal Solid Waster in the United States: 2000 Facts
and Figures, page S

'® Ibid page 14

'” Chartwell Information Publishers, 1998 www.wasteinfo.com Directory of Solid Waste Disposal, p.13.

'® United States Environmental Protection Agency Municipal Solid Waste in the United States: 2000 Facts
and Figures, June 2002 page 14

' Reason Public Policy Institute by Segal and Moore Privatizing Landfills: Market Solutions for Solid-
Waste Disposal, page 2
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Exporting MSW to remote megafills continues to be an economical method of waste
management for many large metropolitan producers. A 1999 study conducted by
Houston’s Public Works and Engineering Department found that considering the 30
largest US cities only 13 owned landfill, two of the 13 had privatized their MSW
operation and a third was studying privatization.*

Although private firms owned only 38% of the total number of landfills for
communities with populations over 100,000 they disposed of 58 % (expressed in tons)
of municipal solid waste. It should be noted that the private firms owned over 67% of
the total landfill capacity. By comparison the public agencies owned 62 % of landfiil
for communities with population over 100,000 but they accounted for only 42% of the
municipal solid waste, again expressed in tons. The public sector owned only 33% of
the disposal capacity?®.

The paradigm shift to large, remote, privately owned megafills is clear. Private sector
entities usually have greater access to capital markets and are able to adapt quickly to
new and innovative methods of siting, construction, transportation and operation. This
flexibility develops efficient and cost effective disposal solutions for clients over an
ever-expanding market area.

In 1993 disposal rates nationally at municipal and private landfills in the North East
were at $85.00 to $135.00 per ton*. Information gathered by Chartwell Information
shows that in February 2003 the national average disposal rates for MSW was
$36.93/ton with an average daily volume of 1.082 million tons”.

In Utah the primary source for commercial nonhazardous solid waste is centered along
the Wasatch Front. This is more specifically defined as communities from Brigham City
in the north to Nephi in the south, Kamas in the east and Grantsville in the west. This is
where Utah’s predominate concentration of the 2.2 million people live and where rail
lines, transfer stations and surface roads facilitate the transportation of the current waste
stream.

The population of the Wasatch Front is expected to grow an additional one million people
by the year 2020 according to Envision Utah Annual Report. As reported in the
Department of Environmental Quality (DEQ) Division of Solid and Hazardous Waste
Plan Update, dated March 2002, the per person generation of 5.97 lb/person/day
translates the population increase to approximately 1.1 million tons of additional MSW

% City of Houston, Public Works and Engineering Department, Survey of Large Cities’ Solid Waste
management Systems, revised April 1999

2! Reason Public Policy Institute by Segal and Moore Privatizing Landfills: Market Solutions for Solid-
Waste Disposal, pages 2 & 3

22 Reason Public Policy Institute, Mandates or incentives? Comparing Packaging Regulations with User
Fees for Trash Collection May 1993 by Lynn Scarlett page 21

3 Chartwell Information, www.wasteinfo.com Solid Waste Market Data & Research, April 10, 2003.
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by the year 2020. This source represents a 44% increase in Utah’s current 2,467,915 tons
of MSW ¢

Utah imported 122,753 tons of MSW from 1995 to 2000 with a total of 65,844 tons
imported in 2000 alone®. This will continue to increase as MSW landfills continue to
follow the national trend of closing local MSW landfills and transporting their waste
streams to mega regional landfills.

In addition, from 1994 to 2000, Utah generated and disposed of an average of 446,702
tons of industnial waste. In 2000, Utah generated and disposed of 580,407 tons of
industrial waste, an increase of 30% over the 1994-2000 six year average®.

From 1994 to 2000, Utah imported 3,568,411 tons of Industrial Waste, an average
509,773 tons per year. Additionally, Utah generated and disposed of 3,126,913 tons of
Industrial Waste during the same period, a yearly average of 446,702 tons”’.

While the Wasatch Front may serve as the primary source of Solitude’s MSW waste
stream, significant quantities may be shipped by rail both regionally and nationally.
Deregulation of the rail industry helped fuel the substantial decreases in the number of
MSW facilities nationally and the increase of regional megafills.

Disposal rates locally, as nationally continue to increase in an effort to maintain a
balance between regulatory requirements and operating expenses. Rates along the
Wasatch Front range between $11.00 per ton at Tans Jordan Landfill for member
municipalities to over $30.00 per ton at Utah County’s North Pointe and the Salt Lake
Valley Transfer Station’®. Trans Jordan management indicated their Board is currently
reviewing new pricing strategies that will result in an increase in prices.

North Point, Salt Lake Valley and Weber County Transfer Station contract with the only
Class V Landfill in the State licensed to receive MSW, East Carbon Development
Corporation, (ECDC). The monopolistic control of ECDC has produced concern over the
ability of the municipalities and transfer stations to effectively manage their costs, both
now and in the future.

On March 13, 2003 a coalition of municipal solid waste (MSW) generators and landfill
operators issued a request for proposal (RFP) seeking a qualified consultant to analyze
public and private disposal facilities which are, or may be available to receive MSW
from their facilities.

2 Department of Environmental Quality, Division of Solid and Hazardous Waste, Utah Land(fill Inventory,
March 2002 page 2

¥ Ibid 7

%8 1bid page 12

%7 Ibid page 12 .

28 Conversations with administrators of MSW facilities along the Wasatch Front, 2002 and 2003
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Of specific importance is that the coalition included all of the MSW generators along
the Wasatch Front including: Cache, Weber, Box Elder, Davis, Salt Lake, Tooele and
Utah Counties; the collective group accounts for approximately 85% of all of the MSW
generated in Utah.

The Utah solid waste industry is clearly following the national and global trend of
fewer but larger remote, disposal sites (megafills), which are owned and operated by
profitable, private sector entities.

The March 13, 2003 (RFP) clearly reflects the need for competition in the Utah MSW
market. Capacity alone is no substitute for competition.

Solitude landfill is designed and will provide public sector clients innovative and
efficient methods of handling and transport of MSW, which will dramatically reduce
overall expenses. Solitude will also provide services and access to equipment
technologies not offered or utilized by other local or national MSW disposal facility.

Because of these efficient and cost savings innovations it will be possible for large
metropolitan clients to export MSW over longer distances without dramatically increase
export fees.

As the only licensed and operating Class V commercial disposal facility in Utah ECDC
offers an abundance of disposal area through yet undeveloped land. They are however,
a monopoly with no competition to assure that their price for disposal is reasonable and
competitive with newer technologies and a landfill site that offers a safer disposal
facility utilizing new and proven methods of handling and disposal.

Because Solitude landfill has obtained a Class I permit and is able to offer alternative
methods of disposal and competitive price in a safer disposal environment ECDC is
finally offering a variety of disposal options with the promise of competitive pricing.
It is clear that having an abundance of airspace is not the only consideration the DEQ
can use in determining the need for permitting additional Class V landfills in Utah.

Advances in the technology of collection, handling and disposal of municipal solid
waste through transfer stations has likewise demanded advances in the technology in
handling, transportation, siting of landfill facilities and the ultimate disposal of a waste
stream that is both economical and environmentally safe.

The Solitude landfill is located in a remote, seclude area that is accessed by both rail
and surface sources but more importantly it is in a unique siting that provides
exceptional benefits in low annual precipitation, high evaporation, a geological strata
with little or poor quality ground water and a barrier of over 1,100 feet of dense
Mancos shale.

Solide Landfill Needs Assessment 12 Infill Companies
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According to DEQ’s Utah Solid Waste Plan Update,
“As the population has increased the need for more disposal volume and the
need for alternatives to disposal has become apparent. Siting of new
landfills becomes more difficult as population grows and availability of land
that is suited for landfill siting is limited by encroaching housing and other
land uses.”™’

Because ECDC is the only class V Landfill licensed in the State to receive MSW, these
political subdivision’s future disposal options are severally restricted. ECDC’s
monopolistic control of class V waste streams inhibits these communities ability to
compare the market place’s most competitive prices and newest technologies.

The fundamental goal for the public sector client to outsource is not only to provide
continued economical sound service to their constituents but the goal of reducing the
potential of environmental liability during the disposal, closure and post closure
periods.

The lack of competition can only exacerbate a community’s ability to provide the most
competitive prices, technologically advanced and most environmentally safe management
of their communities waste streams.

While capacity is of some concern, of more importance is the lack of viable landfill sites
permitted in this area, thus inhibiting the competitive options for local and national
entities. Additionally, urbanization continues to encroach on rural areas limiting the
options available for politically and economically acceptable landfill sites.

The permitting of Solitude as a Class V Landfill will give local and national market
clients an environmentally sound and safe landfill site that utilizes a variety of handling
and transportation technologies that will result in competitive, safe disposal price.

¥ Department of Environmental Quality, Division of Solid and Hazardous Waste, Utah Solid Waste Plan
Update, March 2002 page 7 :
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‘ S. Conclusions

The March 13, 2003 request for proposal (RFP) initiated by all of the municipal
solid waste (MSW) generators along the Wasatch Front indicates that Utah is

—_ moving in a similar direction as the national and global markets have taken in past
years to solve MSW handling and disposal needs.

- The action of the MSW generators in Utah will evaluate large, privately owned and
efficiently operated ‘megafills’, which are capable of serving multiple public and
private sector clients who are situated over a large geographical area. Currently

- only one Class V landfill is licensed and is in operation in the State of Utah.

The East Carbon Development Company located in Carbon County, Utah enjoys
monopoly status as the only Class V landfill licensed to serve both Utah and out of
state clients. They defend their position because of the large unused reserves of
airspace within their facility.

Capacity of the only permitted Class V landfill must not be the base criteria for
- evaluation of competition by the Department of Environmental Quality. This

narrow evaluation method eliminates not only competition but does not consider

technology advancements, developments in handling equipment, efficiencies in
‘ transportation and more cost efficient siting locations.

Government cannot allow only one provider of services to be permitted by a state
- agency. The most essential element of competition is totally eliminated allowing the
monopolist to ignore market conditions, customer’s needs and market
developments. A monopoly has historically led to unfair market control, excessive
profits and operational complacency.

Competition will require all private sector entities to be more responsive to both

- public and private sector clients. Competition also encourages landfill entities to
explore creative out-sourcing options for the public sector producer of MSW.
Competition has and will be directed by well-managed, profitable entities that rely
on creative innovations and technologies, which will continually shift and advance
— the paradigm of MSW management.

Disposal rates on both a local and national basis have and will continue to increase
- as regulatory and economic conditions dictate their direction. Currently disposal

rates along the Wasatch Front range between $11.00 per ton at Trans Jordan for

member municipalities to over $30.00 at North Point and the Salt Lake Valley

- Transfer Station™.

,_‘ ' *® Conversations with administrators of MSW facilities along the Wasatch Front 2002 and 2003
Solirude Landfill Needs Assessment 14 Infill Companies
April 16, 2003



Nationally rates are considerably higher at $85.00 to $135.00 per ton at some
locations in the North East”. Information gathered by Chartwell Information shows
that in February 2003 the national average disposal rates was $36.93/ton with an
average daily volume of 1.082 million tons®”. A large amount of that MSW is
exported to remote disposal areas; considering the 30 most populated areas in the
US, only 13 operate landfills®.

The Solitude Landfill has worked diligently to site a landfill that is superior in every
way to existing facilities in the Mountain Region and is implementing advancements
in MSW handling technologies to provide a landfill that will be environmentally
safe yet able to accommodate new paradigms for MSW disposal.

The Solitude Landfill’s advances in MSW handling combined with competition for
rail contracts have created significant transportation cost savings allowing MSW to
be transported longer distances with minimal increase in cost. These advancements
have placed a number of metropolitan areas within the Solitude Landfill market
area.

It is clear that when evaluated in all areas including siting, design, transportation
corridors, public and environmental safety, use of technology advancements,
economics, closure and post closure maintenances the Solitude Landfill will be the
most efficient and popular Class V landfill in the State of Utah.

3! Reason Public Policy Institute, Mandates or Incentives? Comparing Packaging Regulations with User
Fees for Trash Collection by Lynn Scarlett page 21

¥ Chartwell Information Solid Waste Market Data & Research, April 10, 2003.

» City of Houston, Public Works and Engineering Department, Survey of Large Cities ' Solid Waste
management Systems, revised April 1999

Solitude Landfill Needs Assessment 15 Infill Companies
April 16, 2003




6.References

Department of Environmental Quality, Division of Solid & Hazardous Waste, Utah
Landfill Inventory, March 2002

Department of Environmental Quality, Division of Solid & Hazardous Waste, Utah
Solid Waste Plan Update, march 2002

Chartwell Solid Waste Market Data & Research, www.wasteinfo.com April 10,
2003

Chartwell Information Publishers, 1998 www.wasteinfo.com Directory of Solid
Waste Disposal

United States Environmental Protection Agency Municipal Solid Waste in the
United States: 2000 Fact and Figures, June 2002

City of Houston, Public Works and Engineering Department, Survey of Large
Cities’ Solid Waste Management systems, revised April 1999

Segal, G.F. and Moore, A.T. Reason Public Policy Institute Privatizing Landfills:
Market Solutions for Solid-Waste Disposal, May 2000

Lynn Scarlett, Reason Public Policy Institute, Mandates or Incentives? Comparing
Packaging Regulations with User Fees for Trash Collection May 1993

Solitude Landfill Needs Assessment 16 Infill Companies
Apri] 16, 2003



i .|zi_'l!”l- o

1L PROPERTIES, Ll FAX NC. @ 231 S58 3459 Rpr. 25 2483 8l:33FM P1

AGREEMENT FOR SOLID WASTE DISPOSAL

THIS AGREEMENT is made and entered into as of this 13" day of August, 2002, by and
betweer the City of Green River, a municipal corporation with official mailing address at P.O.
Box 620 Green River, Utah 84525 (the “City”) and Landfill Investors, L.L.C., a Nevada
limited liability company (“Landfill), as the authorized Agent-in-Fact for Green River
Landfl], LLC, a Utah limited liability company (“Green River”) (Landfill and Green River
may sometimes hereinafter be collectively referred to as the “Owner”), whose mailing address
is 4570 Westgrove Drive, Suite 240 Addison, Texas 75001,

WHEREAS, Owner owns a parcel of land located within the jurisdictional boundaries of the
City and may from time to time acquire additional land contiguous to said parcel for the
purposc of constructing and operation a Class V landfill (with the Municipal Exemption); and

WHEREAS, Owner has applied for a Class V Solid Waste (with the Municipal Exemption)
Permit in the name of the Solitude Landfill (“Solitude”) from the State of Utah, Department of
Environmental Quality, Division of Solid and Hazardous Waste; and

WHEREAS, Owner and the City entered into a Memorandum.of Understanding on the 12
day of February 2002 (the “MOU™) which, among other matters, contcmplates that prior to
the City’s issuance of certain permits for the construction, development and operation of
Solitude by Owner, the City and Owner will negotiate and agree upon the Host Fees that will
be due and payable to the City by Owner as a result of Owner s operanon of Solitude (the
“Host Fees™); and

WHEREAS, the Utah Solid Waste Management Act, Section 26-32-1, et. seq., Utah Code
Annotated 1953, as amended (the “Act”), provides that the governing body of a public entity
may assume, by agreement, responsibility for the collection and disposition of solid waste
whether generated within or outside of it’s jurisdictional boundaries and that the said
governing body may enter into long-term agreements with private entities to provide for the
operation of a solid waste management facility; and

WHEREAS, the City and Owner are desirous of expanding the benefits provided to the City
under the MOU by contracting with each other to provide for the disposal and management of
solid waste generated by households, governmental offices and retail establishments within
the City (the “City’s Solid Waste”), provided that in any given year the annual tonnage of
such solid waste does not exceed the prior years tonnage by more than ten percent (10%).

Agreement for Salid Waste Disposal between the City of Green River, Ulah and Land(ill Investors, LLC Page 1 of 3
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NOW THEREFORE, for good and valuable consideration, the receipt and sufficiency of
which is hereby acknowledged, the City and Owner agree as follows:

1. Disposal Site for the City's Solid Waste. Owner agrees to provide, at no cost to the
City, a space within Solitude for the disposal of the City’s Solid Waste; provided,
-— however, that the City’s Solid Waste must be lawfully transported to Solitude by
commercial carriers only at the City’s sole expense. City and Owner further agree that
Solitude shall not be open or otherwise be made available for access by the general
—_ public and that access thereto for the deposit of the City’s Solid Waste shall be
restricted 10 those entities licensed by City and approved by Owner for the transport of
the City’s Solid Waste from the City to Solitude; provided such entities deliver or
- transport City’s Solid Waste in a manner consistent with current practices for the
transportation and delivery of the City’s Solid Waste to landfills currently owned or
operated by Emery County, Utah.

Owner hereby reserves the right to reject for disposal any and all of the City’s Solid
Waste which may be legally classified or identified as a material or substance other

-— than Solid Waste as defined by the Act.
2. No Host Fee Due for the City's Solid Waste. Owner shall not owe, nor be liable to, the
-‘ City for payment of any Host Fees for the disposal in Solitude of the City’s Solid
Waste.
-_ 3. Term of Agreement. This Agreement shall be effective upon its execution by City and

Owner; provided, however, Owner shall not be obligated to accept the City’s Solid

Waster for deposit or disposal in Solitude until Owner commences operations at
- Solitude. This Agreement shall continue in full force and effect (i) so long as Solitude

remains in operation under applicable permits issued by the State of Utah and the City

or (ii) for ten (10) years following the first acceptance of the City’s Solid Waste in
-_ Solitude, whichever occurs first,

The City will have an option to renew this contract for an additional period of ten (10)
— years.

4, Assignment. This Agreement shall be assignable by Owner only upon the consent of
— City, provided that the City shall not unreasonably withhold such consent and
provided further that the City’s prior consent shall not be required for an assignment
by Owner to any person or entity currently affiliated with Owner or any assignment by
- ) City to Owner.

S. Applicable Law; Venue. This Agreement shall be constructed and enforced in

—_ accordance with the provisions of the laws of the State of Utah. Venue of any actions
brought to enforce, construe, cancel, terminate, rescind or recover for the breach of the

‘ provisions of the Agreement shall be in the courts of Salt Lake County, Utah.
Agreement for Solid Waste Disposal between the City of Green River, Utah and Landfill Investors, LLC Page 2 of 3
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Entire Agreement. The City and Owner acknowledge and agree that this Agreement
contains the entire agreement between them and supercedes all previous discussions
and oral agreements between them relating in any way to the arrangements for the
deposit and delivery of the City’s Solid Waste in Solitude and may only be modified
or amended by a written agreement executed by both the Owner and the City.

. Agreement Binding. This Agreement shall be binding upon and inure to the benefit of

the City’s and Owner’s successors and assigns.

Enforceability: The City and Owner represent and warrant to the other that this
Agreement is the authorized action of each, that this Agreement is duly executed in
conformity with the requirements of all applicable law and that this Agreement is
enforceable in accordance with its terms. :

This Agreement was executed by Owner and presented to the Governing Body of the City of
Green River and was accepted and approved by that Governing Body on the 13™ day of
August, 2002,

Attest:

(‘W&Q M By:

City of Green River

City Recorder

Its Mayor

Landfill Investors, LLC., on behalf of -
itself and as Agent-in-Fact
for Green River, LLC

5 Pt fal S -

Its President

Agresment for Solid Waste Disposal between the City of Green River, Utab and Landfill Invegiars, LLC Page 3 of 3
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State of Utah

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF WILDLIFE RESOURCES

Michaei O. Leavilt 1594 West North Temple, Suite 2110
Guovernor PO Box 146301
) Satit Lake City. Utah 84114-6301
Exeti:::grifx; 801-538-4700
801-538-4709 (Fax)
John Kimbail 801-538-7458 (TTY)

Divisicn Cirector

January 10, 2002

Gretchen A. Semerad

ATC Associates, Inc.

2681 Parleys Way, Suite 106
Salt Lake City, UT 84109

Dear Ms. Semerad,

1 am writing in response to your request dated December 27, 2001 for information regarding species of special
concermn proximal to the proposed Solitude Landfiil project in Green River, Utah.

The Utah Division of Wildlife Resources (UDWR} does not have records of occurrence for any threatened,
endangered. or sensitive species in the area of the proposed landfill site.

The information provided in this letter is based on data existing in the Utah Division of Wildlife Resources’
central database at the time ot the request. It should not be regarded as a final statement on the occurrence of
any species on or near the designated site. nor should it be considered a substitute for on-the-ground biological
surveys. Moreover, because the Utah Division of Wildlife Resources’ central database 1s continually updated,
and because data requests are evaluated for the specific type of proposed action, any given response is only
appropriate for its respective request.

In addition to the information you requested, other significant wildlife values might also be present on the
designated site. Please contact UDWR’s regional habitat manager, Derris Jones, at (433) 636-0267. if vou
have any questions.

The UNHP normally charges for this type of request, but due to the small amount of research and time required
to fulfill this request, you will not be charged for this information. Please contact our office at (801) 538-4759
if vou require further assistance.

Sincerely,
Anne Axel
Information Manger
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SOLITUDE LANDFILL

BROWNS WASH
SURFACE HYDROLOGY
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‘ SOLITUDE LANDFILL
- Browns Wash Surface Water Hydroiogy
TR-20 SCS Method
Given Input Data:
- Description ... Browns Wash
Drainage area .......cccoeevevevieeecenns 27930.74 ac
Runoff curve number, CN ............ 65
Time of concentration, Tc ............ 12.1455 hrs
- Dimensionless Hydrograph .......... scsdim
Rainfall ....ccooeeveeiii e 2.63in
Distribution Curve ........cccocceeeveenene. tr20t2: Type 2, 24 hrs
— Duration ..o, 24.0000 hrs
Antecendent Moisture Condition ... Type Il
Time Increment, Tp ....cocoeeennn. 0.1000 hrs
Computed Results:
- Peak discharge, gp ......ccooeeeeee. 1019.91 cfs
Peak Time, Tp -.cooiiee 19.30 hrs
Peak rate factor ............ccooceiiil 484
‘ Constant, K ..o 0.7500
Runoff Volume .......cccoeevveeeer e, 0.68 in
....................................... 19273.54 cfs-hrs
....................................... 1592.77 acft



Hydraulics - Culvert Calculator

Given Input Data:

Channel Type............oooiee Trapezoidal

Flow Rate.....cccoooovviiiiiinnn. 1020 cfs

SlOPE. .t 0.0035 f/ft
Manning's Roughness......... 0.02 (Earth Channel)
Side Slope......cccoeeveeiiiiinen. 3H:1V

Base Width......ccccccooooviiiinnee. 25ft

Computed Results:

VeloCity..ooooiviiieiiiiieee 8.3305 fps
ATCA...coiii s 258.11 sf
Perimeter...........oc......... 62.98 ft
Wetted Area.......c................ 122.32 sf
Wetied Perimeter........ ....... 46.88 ft
Hydraulic Radius................. 261f
Top Width............coooo. 45.76 ft
Percent Full......................... 57.62 ft

Depth of Flow....................c. 3.46 ft




Hydrograph Output

#Units=Time hrs,Flowrate.cfs

#SCS Hydrograph Data
#Time - hrs Flowrate - cfs
b= ———-
4.70000000,0.01266994
4.80000000,0.69966364
4.90000000,1.65648218
5.00000000,2.78982770
5.10000000,4.07650808
5.20000000,5.48920654
5.30000000,7.01055849
5.40000000,8.62877244
5.50000000,10.34872775
5.60000000,12.95605291
5.70000000,16.047695456
5.80000000,19.45123655
5.90000000,23.11931630
£.00000000,27.01655554
6.10000000,31.11914178
6.20000000,35.40295058
6.30000000,39.86045467
6.40000000,44.83441469
6.5000C000,50.18918228
6.60000000,55.81262621

.6.70000000.61.66263460

6.80000000,67.72133293
6.90000000,73.97679447

* 7.00000000,80.41189028

7.10000000,87.03106497

7.20000000,94.28328256

7.30000000,102.07901041
7.40000000,110.22895474
7.50000000,118.67513318
7.60000000,127.39011740
7.70000000,136.35454538
7.80000000,145.55165576
7.90000000,154.98517733
8.00000000,165.15823390
8.10000000,176.08821499
8.20000000,187.48135108
8.30000000,199.25897741
8.40000000,211.38456529
8.50000000,223.83080001
8.60000000,236.57451895
8.70000000,249.60887020
8.80000000,263.24202521
8.90000000,277.58539926
9.00000000,292.38483620
9.10000000,307.56826280



9.20000000,323.10523704

9.30000000,338.97476762

9.40000000,355.15733349

9.50000000,371.62664303

9.60000000,388.08151820

9.70000000,404.26790727

2.80000000,420.45553463

9.90000000,436.69€12054

10.00080000,453.00757075
10.10000000,469.41419656
10.20000000,465.92847543
10.30000000,502.54507027
10.40000000,518.858234568
10.50000C00,534.41831409
10.60000000,549.61940838
10.70000000.564.62369230
10.80000000,579.47246573
10.900C0000,594.20616656
11.00000000,608.85430785
11.10000000,623.43140919
11.20000000.637.68688719
11.30000000,650.88765578
11.40000000,663.63110538
11.50000000,676.03204532
11.60000000,688.15347€6382
11.70000000,700.03672999
. 11.80000000,711.71210912
11.90000000,723.20683629
12.00000000,734.46928367
- 12.10000000,744.75868867
12.200C0000,754.63283829
12.30000000,764.22908896
12.40000000,773.57466643
12.50000000,782.67089605
12.60000000,791.52145220
12.70000000,800.15687492
12.80000000,808.67960897
12.90000000,816.85561070
13.00000000,824.89681569
13.10000000,832.84459944
13.20000000,840.69437264
13.30000000,848.40874936
13.40000000,855.96220286
13.50000000,863.36550382
13.60000000,870.61648116
13.70000000,876.86403866
13.80000000,882.57147337
13.20000000,887.92299439
14.00000000.892.96164772
14.10000000.897.70250969
14.20000000,902.15455075



14.30000000,306.33773924
14.40000000,910.33286338
14.50000000,914.14233472
14.60000000,917.85059332
14.70000000,921.48549025
14.80000000,925.04343462
14.90000000,928.49223836
15.00000000,931.80649022
15.10006000,234.98035864
15.20000000,938.11790524
15.36000000,941.23843024
15.40000000,944.42954346
15.50000000,947.70463044
15.60000000,3951.05104816
15.70000000,954.42597525
15.80000000,957.79126195
15.90000000,961.13286172
16.00000000,964.48411706
16.10000000,967.73600157
16.20000000,970.54330133
16.30000000,874.20487605
16.40000000,977.52570636
16.50000000,980.88330618
16.60000000.984.25477455
16.70000000,987.62808010
16.80000000,290.95127047
16.90000000,893.92461758

© '17.00000000,996.43744194

17.10000000,998.68817123

. 17.20000000,1000.73679788

17.30000000,1002.63227429
17.40000000,1004.41967697
17.50000000,1006.12020403
17.60000000,1007.70230204
17.70000000,1009.18625447
17.80000000,1010.59122662
17.90000000,1011.81634228
18.00000000,1012.86133616
18.10000000,1013.76674588
18.20000000,1014.57461732
18.30000000,1015.30264043
18.40000000,1015.92619353
18.50000000,1016.51028272
18.60000000,1017.22600344
18.70000000,1017.85812518
18.80000000,1018.37262046
18.90000000,1018.79986012
19.00000000,1019.17797882
19.10000000.1019.52023559
19.20000000,1019.79757656
19.30000000,1019.90701763



19.40000000,1019.79627580
13.50000000,1019.44290045
19.60000000,1018.85113819
19.70000000,1018.06107160
19.80000000.1017.131347¢84
19.90000000,1016.09157223
20.00000000,1014.24028910
20.1000000C,1013.66020158
20.20000000,1012.33941052
20.30000000,1010.90489768
20.40000000,1009.34307806
20.50000000,1007.66608277
20.60000000,1005.89576489
20.70000000,1004.04418329
20.80000000,1002.10335428
20.90000000,999.95219363
21.00000000,997.59338846
21.10000000,994.95400167
21.20000000,922.04013490
21.30000000,988.89561010
21.40000000,885.58120301
21.5000000C,982.13544208
21.60000000,278.56786507
21.70000000,974.86643150
21.80000000,971.08989731
21.80000000,967.21203731

, 22.00000000,963.22580943

22.10000000,959.13811395
22.20000000,954.96414980

- 22.30000000,850.71226835

22.40000000,946.38813741
22.50000000,841.96829361
22.60000000,937.42017286
22.70000000,932.73647276
22.80000000,927.92488075
22.90000000,922.99675567
23.00000000,917.96874878
23.10000000,912.85308277
23.20000000,907.65434116
23.30000000,802.34072729
23.40000000,896.90448758
23.50000000,891.30665590
23.60000000,885.53592936
23.70000000,879.60562067
23.80000000,873.53721607
23.90000000,867.35036885
24.00000000,861.05316833
24.10000000,854.61344642
24.20000000.848.02427551
24.30000000,841.26094352
24.40000000,834.30873969



24.50000000,827.17906439
24.60000000,819.89341589
24.70000000,812.47217777
24.80000000,804.929581458
24.90000000,797.29028761
25.00000000,789.64582656
25.10000000,782.04254817
25.20000000,774.44121405
25.30000000,766.82498074
25.40000000,759.17056587
25.50000000,751.45688259
25.60000000,743.67907465
25.70000000,735.86880508
25.80000000,728.15122167
25.90000000,720.61530825
26.00000000,713.19094899
26.10000000,705.85037574
26.20000000,696.55777462
26.30000000,691.27699493
2€.40000000,683.98216395
26.50000000,676.70379164
26.60000000,669.44923478
26.70000000,662.27099763
26.80000000,655.13035133
26.80000000,648.01530307
27.00000000,640.91262501

27.10000000,633.80746529
'27.20000000,626.69517155

27.30000000,619.57292940

. 27.40000000,612.48405892

27.50000000,605.49943402
27.60000000,598.56836519
27.70000000,591.67616707
27.80000000,584.80861847
27.90000000,577.94971365
28.00000000,571.09263005
28.10000000,564.23224652
28.20000000,557.39619275
28.30000000,550.62571535
28.40000000,543.89732202
28.50000000,537.20276709
28.60000000,530.53036518
28.7000000C,523.86356268
28.80000000,517.19502865
28.90000000,510.52412566
29.00000000,503.87558220
29.10000000.497.32059093
29.20000000,490.81184016
29.30000000.484.33635228
29.40000000,477.88491547
29.50000000.471.44772718



29.60000000,465.01969900
29.70000000,458.599850€3
29.80000000,452.19943519
29.90000000,445.83646247
30.00000000,439.497535%3
30.10000000,433.17635288
30.200€0000,426.86991280
30.30000000,420.57483189
30.40000000,414.29056487
30.50000000,408.01760748
30.60000000,401.78040260
30.70000000,395.61678801
30.80000000,389.51761322
30.80000000,383.47128102
31.00000000,377.46938810
31.10000000.371.50239141
31.20000000,365.56473017
31.30000000,359.65480213
31.40000000,353.79656484
31.50000000,348.02422927
31.860000000,342.33522685
31.70000000,3236.71623644
31.80000000,331.15880656
31.90000000,325.65502989
32.00000000,320.19691918
32.10000000,314.78113757
32.20000000C,309.414999390

32.30000000,304.11486561

32.40000000,298.87962887

. 32.50000000,293.69920986

32.60000000,288.56861169
32.70000000,283.48397454
32.80000000,278.44273869
32.90000000,273.44273731
33.00000000,268.49789092
33.10000000,263.62010015
33.20000000,258.81347620
33.30000000,254.07307533
33.40000000,249.39509676
33.50000000,244.77530788
33.60000000,240.20982499
33.70000000,235.69586456
33.80000000,231.23789890
33.90000000,226.85070442
34.00000000,222.54188114
34.10000000,218.29916436
34.20000000,214.11754828
34.30000000,209.99361723
34.40000000,205.92357676
34.50000000,201.90486143
34.60000000,197.94102756



34.70000000,194.04144239
34.80000000,190.21348752
34.90000000,186.45168218
35.00000000,182.75220224
35.10000000,179.11098612
35.20000000,175.52456598
35.30000000,171.98989450
35.40000000,168.50981068
35.50000000,165.09043781
35.60000000,161.74239778
35.70000000,158.454328C0
35.80000000,165.22254169
35.80000000,152.04494012
36.00000000,148.92085174
36.10000000,145.84911111
36.20000000,142.83277717
36.30000000,139.88254447
36.40000000,137.00935528
36.50000000,134.20722542
36.60000000,131.47311199
36.70000000,128.80275555
36.80000000,126.19149972
36.90000000,123.63606584
37.00000000,121.13383936
37.10000000.118.68352164
37.20000000,116.28682145
37.30000000,113.94163305
37.40000000,111.64642628
37.50000000,109.39912867

. 37.60000000,107.13807958

37.70000000,105.04113130
37.80000000,102.92579245
37.90000000,100.85187822
38.00000000,98.83772478
38.10000000,96.87316927
38.20000000,94.95319507
38.30000000,93.07493350
38.40000000,91.23607281
38.50000000,89.43444510
38.60000000,87.66877902
38.70000000,85.93839608
38.80000000,84.24538419
38.90000000,82.58875943
39.00000000,80.96697297
39.10000000,79.37833212
39.20000000,77.82119181
39.30000000,76.29424489
39.40000000,74.79634 384
38.50000000,73.32733608
339.60000000,71.89011693
39.70000000,70.48484582



39.80000000,69.11010796
39.90000000,69.10957415
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ITEX, Site Runoff (Undisturbed, 0.25 sq. miles), 100-yr, 24 hr Storm
STORM HYDROGRAPH RAIN = 2.500 DURATION = 24.0 RUNOFF = 1.693
STORM DISTRIBUTION IS SCS 24-HR
CURVE NUMBER METHOD CN =92.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFS)

22.500 .0030 .0028 4.52
22.600 .0030 .0028 4.52
22.700 .0030 .0028 4.52
22.800 .0030 .0028 4.52
22.900 .0030 .0028 4.52
23.000 .0030 .0028 4.52
23.100 .0030 .0028 4.52
23.200 .0030 .0028 4.52
23.300 .0030 .0028 4.52
23.400 .0030 .0028 4.53
23.500 .0030 0028 4.53
23.600 .0030 .0028 4.53
23.700 .0030 .0028 4.53
23.800 .0030 .0028 4.53
23.900 .0030 .0028 4.53
24.000 .0030 0028 4.53
24.100 .0000 .0000 4.53
24.200 .0000 .0000 1.50
24.300 .0000 .0000 34
24.400 .0000 .0000 .06
24.500 .0000 .0000 .00
TOTALS 2.500 1.6931 2761.68
STORM HYDROGRAPH VOLUME = 22.82 ACRE-FEET

MAXIMUN STORM DISCHARGE = 362.05 CFS
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ITEX, Drainage "A" Runon, 25-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2,000 DURATION = 24.0 RUNOFF = 1.237
STORM DISTRIBUTION IS SCS 24-HR

CURVE NUMBER METHOD CN =92.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFS)

.000 .0000 .0000 .00
.100 0024 .0000 .00
200 0024 .0000 .00
.300 .0024 .0000 .00
.400 0024 .0000 .00
500 0024 0000 .00
.600 .0024 .0000 .00
700 .0024 .0000 .00
800 0024 .0000 .00
900 0024 .0000 .00
1.000 0024 .0000 .00

NO RUNOFF

6.500 .0040 .0000 .00
6.600 L0040 .0001 .00
6.700 .0040 .0001 .01
6.800 .0040 .0001 .01
6.900 .0040 .0002 .01
7.000 .0040 .0002 .02
7.100 .0040 .0002 .02

7.200 .0040 .0003 .02

7.300 .0040 .0003 .02

7.400 .0040 .0003 .03

7.500 .0040 .0004 .03

7.600 .0040 .0004 .03

7.700 L0040 .0004 .04

7.800 .0040 .0005 .04

7.900 .0040 .0005 .04

8.000 .0040 .0005 .04

3.100 .0054 .0008 .05

8.200 .0054 .0008 .06

8.300 0054 - .0009 .07

8.400 .0054 .0009 .08

8.500 0054 .0010 .08

8.600 .0054 .0010 .08

8.700 0054 0011 09

8.800 .0054 0011 .09

8.900 .0054 .0012 .10

9.000 .0054 .0012 .10

9.100 .0064 .0015 A1

9.200 .0064 .0016 13

9.300 .0064 .0016 14

9.400 .0064 .0017 .14

9.500 0064 .0017 15

9.600 .0072 .0020 .15



9.700

9.800

9.900
10.000
10.100
10.200
10.300
10.400
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.360
11.400
11.500
11.600
11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.760
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13.800
13.900
14.000
14.100
14.200
14.300
14.400
14.500
14.600
14.700
14.800
14.500
15.000
15.100

.0072
.0072
.0072
0072
.0092
0082
0092
0092
.0092
0124
.0124
0124
0124
.0124
.0192
.0192
0192
0192
.0192
.0832
.0832
1520
2208
.2208
02838
.0288
.0288
.0288
.0288
0148
.0148
.0148
.0148
.0148
0108
0108
.0108
.0108
.0108
.0084
.0084
.0084
.0084
.0084

.0060
.0060
.0060
.0060
.0060

.0060
.0060

.0021
.0022
.0022

.0023
.0030
L0031
0032
.0033
.0034
.0048
.0050

L0051

.0053

.0054
.0087
.00%0

.0093

.0096
.0099
.0461
L0504
.1011
.1621
1749
0235
.0237
.0238
.0240
.0241
0124
.0125
.0125
.0125
.0126

17
.18

.19

.19
.20
.26
27
.28
.29
.30
.40
.43
.45

.47
.
.78
.81
.84
.87
3.61
4.33
8.26
13.43
15.12
3.85
2.24
2.09
2.10
2.11
1.23
1.10
1.09
1.10
1.10



15.200
15.300
15.400
15.500
15.600
15.700
15.800
15.900
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.500
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
18.200
18.300
18.400
18.500
18.600
18.700
18.800
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
19.800
19.900
20.000
20.100
20.200
20.300
20.400
20.500
20.600

.0060
.0060
.0060
.0060
.0060
0060
.0060
.0060
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0024
.0024
.0024
0024
.0024
.0024

.0052
.0052
.0052
.0052
.0052
.0052
L0052
.0052
.0052
.0031
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0021
0021
0021
.0021
.0021
.0021

.46
.46
.46
46
.46
.46
.46
.46
46

.30
.28
.28
.28
.28
.28
.28
.28
.28
28
.28
.28
28
.28
28
.28
28
.28
28
.28
.28
28
.28
28
28
.28
.28
.28
28
28
.28
.28
.28
.28
.28
.28
.28
.28
.28
.28
.20
19
.19
.19
.19



‘ 20.700 .0024 .0021 19 .

20.800 L0024 .0021 19
= 20.900 .0024 .0021 .19
21.000 .0024 .0021 19
21.100 .0024 .0021 .19
- 21.200 0024 .0021 .19
21.300 0024 .0021 .19
21.400 L0024 .0021 .19
21.500 .0024 .0021 .19
- 21.600 0024 .0021 19
21.700 .0024 .0021 .19
21.800 0024 .0021 .19
- 21.900 .0024 .0021 .19
22.000 .0024 .0021 .19
22.100 .0024 .0021 .19
- 22.200 .0024 .0021 .19
22.300 .0024 .0021 .19
22.400 .0024 .0021 .19
22.500 .0024 .0021 19
- 22.600 .0024 .0021 .19
22.700 0024 0021 19
22.800 0024 .0021 19
— 22.900 .0024 .0021 .19
23.000 0024 0021 .19
23.100 0024 .0021 .19
23.200 .0024 .0021 .19
“ 23.300 .0024 .0021 .19
23.400 .0024 .0021 19
23.500 0024 .0021 .19
— 23.600 .0024 .0021 .19
: 23.700 .0024 .0021 .19
23.800 0024 .0021 .19
23.900 .0024 .0021 .19
- 24.000 .0024 .0021 .19
24.100 .0000 .0000 .19
24.200 .0000 ,0000 .03
— 24.300 .0000 .0000 .00
24.400 .0000 .0000 .00
—_ TOTALS 2.000 1.2370 108.44
STORM HYDROGRAPH VOLUME = .90 ACRE-FEET
- MAXIMUN STORM DISCHARGE = 15.12 CFS



ITEX, Drainage "B" Runon, 25-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2.000 DURATION = 24.0 RUNOFF = 1.237
STORM DISTRIBUTION 1S SCS 24-HR

CURVE NUMBER METHOD CN =62.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFS)

000 .0000 .0000 .00
100 .0024 .0000 .00
200 .0024 .0000 .00
300 .0024 .0000 .00 ,
.400 0024 .0000 .00
500 .0024 .0000 .00
.600 .0024 .0000 .00
.700 0024 .0000 .00
800 0024 .0000 .00
900 0024 .0000 .00
1.000 0023 .0000 .00

NO RUNOFF

6.400 .0040 .0000 .00
6.500 .0040 .0000 .00
6.600 .0030 .0001 .01
6.700 .0040 .0001 .02
6.800 .0040 .0001 .03
6.900 .0040 .0002 .04
7.000 .0040 .0002 .06
7.100 .0040 .0002 .07
7.200 .0040 .0003 .08
7.300 .0040 L0003 .10
7.400 .0040 .0003 A1
7.500 .0040 .0004 12
7.600 .0040 L0004 13

7.700 .0040 .0004 .15

7.800 L0040 .0005 16

7.900 .0040 .0005 17

8.000 .0040 .0005 18

8.100 .0054 .0008 .19

8.200 .0054 .0008 23

8.300 .0054 .0009 28

8.400 .0054 .0009 31

8.500 .0054 .0010 33

8.600 .0054 .0010 35

8.700 .0054 .0011 37

8.800 0054 L0011 .39

8.900 L0054 0012 41

9.000 .0054 0012 .43

9.100 L0064 0015 45

9.200 L0064 .0016 .50

9.300 0064 0016 .56

9.400 .0064 0017 .59

9.500 L0064 .0017 .62

9.600 .0072 .0020 64



9.700
9.800

9.500

10.000
10.100
10.200
10.300
10.400

10.500

10.600
10.700
10.800
10.500
11.000
11.100
11.200
11.300
11.400
11.500
11.600
11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.500
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700

13.800
13.900

14.000

14.100

14.200

14.300
14.400
14.5C0

14.600

14.700
14.800

14.900
15.000

15.100

..0021

0022
.0022
.0023
.0030
.0031
L0032
.0033
.0034
.0048
.0050
.0051
.0053
.0054
.0087
.0090
.0093
.0096
.0099
L0461
L0504
1011
1621
1749
.0235
.0237
.0238
.0240
.0241
0124
.0125
.0123
.0125
0126

.0092
.0092
.0092
.0092
.0072
.0072
.0072
.0072

72
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
L0052

.70
.76
.80
.83
.86
.98
1.12
1.19
1.24
1.28
1.51
1.75
1.87
1.95
2.02
2.55
3.12
3.39
3.56
3.69
9.30
15.58
25.81
43.83
58.07
40.86
19.52
12.61
10.07
9.15
7.40
5.61
5.04
4.84
4.78
4.27
3.75
3.59
3.54
3.52
3.21
2.90
2.80
2.n
2.76
2.4
2.13
2.02
1.99
1.98
1.98
1.98
1.98
1.98
1.99



15.200
15.300
15.400
15.500
15.600
15.700
15.800
15.900
16.000
16.100
16.200
16.300
16.300
16.500
16.600
16.700
16.800
16.500
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.500
18.000
18.100
18.200
18.300
18.400
18.500
18.600
18.700
18.800
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
19.800
19.900
20.000
20.100
20.200
20.300
20.400
20.500
20.600

0060
.0060
.0060
.0060
0060
.0060
.0060
0060
.0060
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0056
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
.0024
.0024
0024
.0024
.0024
.0024

.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0031
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
0032
.0032
0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
.0032
0032
.0032
0032
.0032
.0032
0032
.0032
.0032
.0032
.0021
0021
0021
0021
.0021
.0021

1.99
1.99
1.9%
1.99
1.99
2.00
2.00
2.00
2.00
2.00
1.68
1.36
1.25
1.22
1.20
1.20
1.20
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.21
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.22
1.06
.89
.84
.82
.81



20.700 .0024 0021 81
20.800 0024 0021 81
20.960 .0024 0021 81
21.000 0024 0021 81
21.100 0024 .0021 82
21.200 0024 0021 82
21.300 0024 0021 82
21.400 0024 .0021 82
21.500 0024 .0021 82
21.600 0024 .0021 .82
21.700 0024 0021 .82
21.800 .0024 0021 82
21.900 0024 .0021 .82
22.000 .0024 0021 82
22.100 0024 0021 .82
22.200 0024 0021 82
22.300 0024 0021 .82
22.400 0024 0021 82
22.500 0024 0021 .82
22.600 0024 0021 82
22.700 0024 0021 82
22.800 0024 0021 82
22,900 0024 .0021 .82
23.000 .0024 .0021 .82
23.100 0024 .0021 82
23.200 0024 .0021 82
23.300 .0024 .0021 82
23.400 0024 .0021 82
23.500 0024 .0021 82
23.600 .0024 .0021 82
23.700 .0024 .0021 82
23.800 0024 .0021 82
23.900 0024 .0021 82
24.000 0024 .0021 82
24.100 .0000 .0000 .82
24.200 .0000 .0000 .49
24.300 .0000 .0000 .16
24.400 .0000 .0000 .05
24.500 .0000 .0000 .01
24.600 .0000 .0000 .00

TOTALS 2.000 1.2370

STORM HYDROGRAPH VOLUME =
MAXIMUN STORM DISCHARGE =

47213

3.90 ACRE-FEET
58.07 CFS



ITEX, Drainage "C" Runon, 25-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2.000 DURATION = 24.0 RUNOQFF = 1.237
STORM DISTRIBUTION IS SCS 24-HR

CURVE NUMBER METHOD CN =920

TIME RAINFALL NET RAIN DISCHARGE
(HOURYS) (INCHES) (INCHES) (CFS)

.100 .0024 .0000 .00

.200 0024 .0000 .00

.300 0024 .00C0 00

.400 .0024 .0000 .00

.500 .0024 .0000 .00

.600 .0024 .0000 .00

.700 .0024 .0000 .00

.800 0024 .0000 .00

.900 .0024 .0000 .00
1.000 0024 .0000 .00

NO RUNOFF

6.400 .0040 .0000 .00
6.500 .0040 .0000 .00
6.600 0040 0001 .03
6.700 0040 .0001 .07
6.800 .0040 .0001 A2
6.900 .0040 .0002 .16
7.000 .0040 .0002 .20
7.100 .0040 .0002 .25
7.200 .00¢0 .00Q3 .29
7.300 0040 .0003 .33
7.400 .0040 .0003 .37
7.500 .0040 .0004 .41
7.600 0040 .0004 .45
7.700 0040 .0004 .49
7.800 0040 .0003 33
7.500 .0040 .0005 .57
8.000 0040 .0003 .60
8.100 .0054 .0008 64
8.200 .0054 .0008 .85
8.300 0054 .0009 97
8.400 0054 .0009 1.08
8.500 .0054 .0010 1
8.600 .0054 .0010 1.17
8.700 .0054 0011 1.24
8.800 .0054 .0011 1.30
8.900 .0054 0012 1.36
9.000 .0054 .0012 1.42
9.100 0064 .0015 1.47
9.200 .0064 .0016 1.73
9.300 0064 0016 1.87
9.400 0064 0017 1.97
9.500 .0064 .0017 2.05

9.600 0072 0020 2.12



l‘l

9.700

9.800

9.900
10.000
10.100
10.200
10.300
10.300
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.300
11.400
11.500
11.600
11.760
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13.800
13.900
14.000
14.100
14.200
14.300
14.400
14.500
14.600
14.700
14.300
14.900
15.000
15.100

.0072
.0072
0072

.0072

.0092
0092
.0092

.0092

.0092
0124
.0124
0124
.0124
0124
.0192
0192
.0192
.0192
0192
.0832
.0832
1520
2208
.2208
.0288
.0288
.0288
0288
.0288
.0148
0148
.0148
.0148
.0148
.0108
.0108
.0108
.0108
.0108
0084
.0084
.0084
0084
.0084

.0060

.0021

.0022
.0022
.0023
.0030
.0031
.0032
.0033
.0034
.0048
.0050
.0051
.0053
.0054
.0087
.0090
.0093
.0096

0461
.0504
1011
1621
1749
.0233
.0237
0238
.0240
.0241
.0124
.0125
0125
.0125
0126

.0092
.0092

.0072
.0072
.0072
.0072
.0072
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
0052
.0052

2.38
2.54
2.6
2.73
2.82
3.45
3.78
3.86
4.09
4.21
5.37
5.95
6.24
6.45
6.65
9.41
10.74
11.36
11.80
12.17
42.26
57.34
103.47
171.02
204.99
89.22
43.38
31.98
29.64
29.80
20.19
16.53
15.66
15.51
15.55
12.76
11.71
11.47
11.43
11.45
9.76
9.12
8.97
8.95
8.96
7.26
6.6}
6.45
6.42
6.43
6.43
6.44
6.4
6.45
6.45



15.200
15.300
15.400
15.500
15.600
15.700
15.800
15.500
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
18.200
18.300
18.400
18.500
18.600
18.700
18.800
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
19.800
19.900
20.000
20.100
20.200
20.300
20.400
20.500
20.600

.0060
.0060
.0060
.0060
.0060
.0060
.0060
.0060
.0060
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
.0024
.0024
.0024
0024
.0024
.0024

0052
.0082
.0052
.0052
.0052
.0052
.0052
0052
.0052
.0031
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0021
.0021
.0021
.0021
-0021
0021

6.46
6.46
6.47
6.47
6.48
6.48
6.49
6.49
6.50
6.50
4.77
4.10
3.94
3.91
3.91
3.91
3.91
3.91
3.92
3.92
3.92
3.92
3.92
3.92
3.93
3.93
3.93
3.93
3.93
3.93
3.93
3.94
3.94
3.94
3.94
3.94
3.94
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.96
3.96
3.96
3.96
3.96
3.96
3.08
2.74
2.66
2.64
2.64



20.700
20.800
20.900
21.000
21.100
21.200
21.300
21.400
21.500
21.600
21.700
21.800
21.900
22.000
22.100
22.200
22.300
22.400
22.500
22.600
22.700
22.800
22.900
23.000
23.100
23.200
23.300
23.400
23.500
23.600
23.700
23.800
23.900
24.000
24.100
24.200
24.300
24.400
24.500

TOTALS

.0024
.0024
.0024
0024
.0024
.0024
.0024
0024
0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
0024
.0024
.0024
0024
.0024
.0024
.0024
.0024
.0024
.0024
.0024
0024
.0024
.0024
.0024
.0024
.0024
.0024
.0000
.0000

0021
.0021
.0021
.0021
.0021
.0021
L0021
0021

2.000

2.65
2.63
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.65
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
2.66
.88
.20
.04
.00

1.2370

STORM HYDROGRAPH VOLUME =
MAXIMUN STORM DISCHARGE =

1533.46

12.67 ACRE-FEET
204.99 CFS



ITEX, Drainage "D" Runon, 25-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2.000 DURATION = 24.0 RUNOFF = 1.237
STORM DISTRIBUTION IS SCS 24-HR

CURVE NUMBER METHOD CN =92.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFS)

.100 .0024 .0000 .00

.200 .0024 .0000 .00

.300 0024 .0000 .00

400 .0024 .0000 .00

.500 .0024 .0000 .00

600 .0024 .0000 .00

.700 .0024 .0000 .00

.800 .0024 .0000 .00

800 .0024 .0000 .00
1.000 .0024 .0000 .00

NO RUNOFF

6.4C0 .0040 .0000 .00
6.500 .0040 .0000 .00
6.600 .0040 .0001 .01
6.700 .0040 .0001 .03
6.800 .0040 .0001 .06
6.900 .0040 .0002 .09
7.000 .0040 .0002 12
7.100 .0040 .0002 .15
7.200 .0040 .0003 .19
7.300 .0040 .0003 .22
7.400 .0040 .0003 25
7.500 .0040 .0004 .28
7.600 .0040 .0004 .30
7.700 .0040 .0004 33
7.800 .0040 .0005 .36
7.900 .0040 .0005 .39
8.000 .0040 .0005 .42
8.100 .0054 .0008 4
8.200 .0054 .0008 .52
8.300 .0054 .0009 .63
8.400 .0054 .0009 Tl
8.500 .0054 .0010 .76
8.600 0054 .0010 .82
8.700 .0054 .0011 .86
8.800 .0054 0011 .91
8.500 .0054 .0012 .95
9.000 .0054 0012 .99
9.100 .0064 .0015 1.04
9.200 .0064 0016 1.14
9.300 L0064 .0016 1.27
9.4C0 .0064 .0017 1.36
9.500 .0064 .0017 1.43

9.600 0072 .0020 1.49



9.700

9.800

9.900

10.000
10.100
10.200
10.360
10.400
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.300
11.400
11.500
11.600
11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13.800
13.900
14.000
14.100
14.200
14.300
14.400
14.500
14.600
14.700
14.800
14.900
15.000
15.100

.0072
.0072
.0072
.0072
0092

.0092

.0092
.0092
.0092
0124
.0123
0124
0124
0124
.0192
0192
.0192
0192
0192
.0832
.0832
1520
2208
.2208
.0288
.0288
.0288
.0288
.0288
.0148
0148
.0148
.0148
.0148
.0108
.0108
.0108
.0108
.0108
.0084
.0084
.0084
.0083
.0084

.0060
.0060
.0060
.0060
.0060

.0021
.0022
.0022

.0023

.0030
.0031

.0032

.0035
.0034
.0048
.0050
0051
.00S3
L0054
.0087
.0090
.0093
.0096
.0099
0461
0504
1011
1621
.1749
.0235
.0237
.0238
.0240
L0241
.0124
0125
0125
.0125
0126
.0092
.0092
L0092
.0092
.0092
.0072
0072
0072
0072
.0072
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052

1.61 °
1.75
1.85
1.92
1.99
2.23
2.55
2.74
2.87
2.98
3.39
3.97
4.31
4.53
4.70
5.64
7.00
7.76
8.23
8.59
18.01
32.80
53.31
90.93
126.84
107.03
57.63
35.80
27.20
23.13
18.64
14.30
12.40
11.68
11.38
10.42
9.16
8.61
8.41
8.33
7.78
7.02
6.69
6.57
6.51
5.97
5.20
4.87
4.74
4.68
4.66
4.67
4.67
4.67
4.68



15.200
15.300
15.400
15.500
15.600
15.700
15.800
15.500
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
18.200
18.300
18.400
13.500
18.600
18.700
18.800
18.500
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
19.800
19.500
20.000
20.100
20.200
20.3C0
20.400
20.500
20.600

.0060
-0060
.0060
.0060
.0060
.0060
.0060
.0060
.0060
L0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0024
.0024
.0024
.0024
.0024
0024

.0052
.0052
.0052
0052
.0052
.00352
.0052
.0052
.0052
0031
.0032
.0032
L0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
.0032
.0032
.0032
.0032
.0021
.0021
.0021
L0021
.0021
L0021

4.68
4.69
4.69
4.69
4.70
4.70
4.70
4.7t
4.71
4.71
4.18
3.39
3.05
2.92
2.86
2.84
2.84
2.84
2.84
2.84
2.84
2.84
2.84
2.85
2.85
2.85
2.85
2.85
2.85
2.85
2.85
2.85
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.86
2.87
2.87
2.87
2.87
2.87
2.87
2.87
2.87
2.60
2.20
2.03
1.96
1.93



‘ 20.700 .0024 . 0021 1.92

—_ 20.800 0024 .0021 1.92
20,900 0023 .0021 1.92

21.000 .0024 .0021 1.92

21.100 .0022 .0021 1.92

- 21.200 .0024 .0021 1.92
21.300 0024 0021 1.92

21.400 .0024 .0021 1.92

- 21.500 .0024 .0021 1.92
21.600 0024 .0021 1.92

21.700 0024 0021 1.92

_ 21.800 .0024 .0021 1.92
21.900 0023 .0021 1.92

22.000 .0024 .0021 1.92

22.100 .0024 .0021 1.92

— 22.200 .0024 .0021 1.92
22.300 .0024 .0021 1.93

22.400 .0024 .0021 1.93

— 22.500 .0024 .0021 1.93
22.600 .0024 .0021 1.93

22.700 0024 0021 1.93

22.800 .0024 .0021 1.93

- 22.960 .0024 .0021 1.93
23.000 .0023 .0021 1.93

23.100 .0024 0021 1.93

‘ 23.200 0024 0021 1.93
23.300 .0024 .0021 1.93

23.400 .0024 .0021 1.93

23.500 .0024 .0021 1.93

- 23.600 0024 .0021 1.93
' 23.700 0024 .0021 1.93

23.800 .0024 .0021 1.93

— 23.500 .0024 .0021 1.93
24.000 0024 .0021 1.93

24.100 .0000 L0000 1.93

24.200 .0000 .0000 1.39

- 24.300 .0000 .0000 .58
24.400 .0000 .0000 22

24.500 ,0000 .0000 .08

— 24.600 .0000 .0000 02
24.700 .0000 .0000 .00

— TOTALS 2.000 1.2370 1112.24
STORM HYDROGRAPH VOLUME = 9.19 ACRE-FEET
— MAXIMUN STORM DISCHARGE = 126.84 CFS



— ITEX, Drainage "A" Runon, 10-yr, 24 hr Storm
STORM HYDROGRAPH RAIN = 1.600 DURATION = 24.0 RUNOFF = .886
STORM DISTRIBUTION IS SCS 24-HR

— CURVE NUMBER METHOD CN =920

TIME RAINFALL NET RAIN DISCHARGE

- (HOURS)  (INCHES) (INCHES) (CFS)
23.500 .0019 .0016 .14
—- 23.600 .0019 .0016 .14
23.700 .0019 .0016 .14
23.800 .0019 .0016 14
— 23.900 .0019 .0016 .14
24.000 .0019 .0016 14
24.100 .0000 .0000 .14
- 24.200 .0000 .0000 .02
24.300 .0000 .0000 .00
24.400 .0000 .0000 .00
TOTALS 1.600 .8859 77.66
‘ STORM HYDROGRAPH VOLUME = .64 ACRE-FEET
MAXIMUN STORM DISCHARGE = 11.07 CFS



ITEX, Drainage "B" Runon, 10-yr, 24 hr Storm
STORM HYDROGRAPH RAIN = 1.600 DURATION = 24.0 RUNOFF = .886
STORM DISTRIBUTION IS SCS 24-HR
CURVE NUMBER METHOD CN =92.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CES)

23.800 .0019 .0016 .63
23.900 .0019 .0016 .63
24.000 .0019 .0016 .63
24.100 .0000 .0000 .63
24.200 .0000 .0000 38
24.300 0000 .0000 12
24.400 .0000 .0000 .04
24.500 .0000 .0000 .01
24.600 .0000 .0000 .00
TOTALS 1.600 .8859 338.12
STORM HYDROGRAPH VOLUME = 2.79 ACRE-FEET

MAXIMUN STORM DISCHARGE = 41.98 CFS



ITEX, Drainage "C" Runon, 10-yr, 24 br Storm
STORM HYDROGRAPH RAIN = 1.600 DURATION = 24.0 RUNOFF
STORM DISTRIBUTION IS SCS 24-HR :

EY
o

CURVE NUMBER METHOD CN =92.0

TIME RAINFALL

(HOURS)

23.100
23.200
23.300
23.400
23/500
23.600
23.700
23.800
23.500
24.000
24.100
24.200
24.300
24.400
24.500

TOTALS

STORM HYDROGRAPH VOLUME =

(INCHES)

0019
.0019
0019
0019
0019
0019
0019

10019
0019
0019

0000
0000
.0000
10000

1.600

NET RAIN DISCHARGE
(INCHES) (CFS)

.0016
.0016
.0016
.0016
.0016
.0016
.0016
.0016
.0016
.0016
.0000
.0000
.0000
.0000
.0000

.8859

MAXIMUN STORM DISCHARGE =

2.03
2.03
2.03
2.03
2.03
2.04
2.04
2.04
2.4
2.04
2.04
.68
.16
.03
.00

1058.20

9.08 ACRE-FEET
149.38 CFS

.886



ITEX, Drainage "D" Runon, 10-yr, 24 hr Storm : _
STORM HYDROGRAPH RAIN = 1.600 DURATION = 24.0 RUNOFF = .886
STORM DISTRIBUTION IS SCS 24-HR
CURVE NUMBER METHOD CN =62.0

TIME RAINFALL NETRAIN  DISCHARGE
(HOURS)  (INCHES)  (INCHES) (CES)

23.400 .0019 .0016 1.50

23.500 .0019 .0016 1.50

23 600 .0019 .0016 1.50

23.700 .0019 .0016 1.50

23.800 .0019 .0016 1.50

23.900 .0019 .0016 1.50

24.000 .0019 .0016 1.50

24.100 .0000 .0000 1.50

24.200 .0000 .0000 .50 .

24.300  .-.0000 .0000 .11

24.400 .0000 .0000 .02

24.500 .0000 .0000 .00

TOTALS 1.600 .8859 809.20 "
STORM HYDROGRAPH VOLUME = 6.69 ACRE-FEET

MAXIMUN STORM DISCHARGE = 110.07 CFS
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ITEX, Site Runoff (Disturbed, 0.25 sq. miles), 25-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2.000 DURATION = 24.0 RUNOFF = 1.396
STORM DISTRIBUTION IS SCS 24-HR

CURVE NUMBER METHOD CN =9%4.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFES)

.000 .0000 .0000 .00

.100 .0024 .0000 .00

.200 .0024 .0000 .00

.300 .0024 .0000 .00

.400 .0024 .0000 .00

.500 .0024 .0000 .00

No Runoff

4,500 .0032 .0000 .00
5.000 .0032 .0000 .00
5.100 .0032 .0000 .00
5.200 .0032 .0001 .02
5.300 .0032 .0001 .06
5.400 .0032 .000! A1
5.500 .0032 .0001 .16
5.600 .0032 .0002 .21
5.700 .0032 .0002 .26
5.800 .0032 .0002 31
5.900 .0032 .0003 .36
6.000 .0032 .0003 .40
6.100 .0040 .0004 .45
6.200 .0040 .0004 .59
6.300 .0040 .0005 .68
6.400 .0040 .0005 .76
6.500 .0040 .0006 .82
6.600 .0040 .0006 .89
6.700 .0040 .0006 .56
6.800 0040 .0007 1.02
6.900 .0040 .0007 1.08
7.000 .0040 .0008 1.14
7.100 .0040 .0008 1.21
7.200 .0040 .0008 1.27
7.300 .0040 L0009 1.32
7.400 .0040 .0009 1.38
7.500 .0040 .000% 1.44
7.600 .0040 .0010 1.49
7.700 .0040 .0010 1.55
7.800 .0040 .0010 1.60
7.900 .0040 .0011 1.66
8.000 .0040 .0011 1.71
8.100 .0054 .0015 1.76
8.200 .0054 .0016 2.25
8.300 L0054 L0016 2.49
8.400 L0054 .0017 2.62
8.500 .0054 .0017 2.71

8.600 .0054 .0018 2.80



8.700

8.800

8.900

9.000

9.100

5.200

9.300

9.400

9.500

9.600

9.700

9.800

9.900
10.000
10.100
10.200
10.300
10.400
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.300
11.400
11.500
11.600
11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13.800
13.900
14.000
14.100

.0054
.0054
.0054
0054

.0018
.0019
.0019
.0020
.0024
.0025
0025
.0026
.0026
.0030
.0031

.0032

.0033
.0033
.0043

.0045
0046
.0047
.0065
.0066
.0068
.0069
.0071
012
0115
0118
.0121
0123
.0561
.0597
.1163
.1809
1905
.0254
.0255
.0256
0257
0258
.0133
.0133
.0133
0133
0134
.0098
.0098
.0098
.0098
.0098
.0076
.0076
.0076

77

.0077
0055

2.88
2.96
3.04
3.12
3.20
3.68
3.94
4.07
4.18
4.28
4.74
4.99
5.14
5.26
5.36
6.50
7.04
7.30
7.47
7.62
9.61
10.54
10.95
11.22
11.45
16.04
18.11
18.98
19.51
159.94
67.73
89.96
157.66
253.00
296.25
128.13
61.78
45.25
41.81
41.96
28.40
23.22
21.98
21.74
21.78
17.87
16.38
16.03
15.97
15.99
13.62
12.73
12.51
12.48
12.49



14.200
14.300
14.400
14.500
14.600
14.700
14.800
14.500
15.000
15.100
15.200
15.300
15.400
15.500
15.600
15.700
15.800
15.900
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
18.200
18.300
18.400
18.500
18.600
18.700
18.800
18.9500
19.000
19.100
19.200
19.300
19.400
19.500
19.600

.0055
.0055
.0055
.0055
.0055
.0055
L0055
.0055
.00s3
.0055
.0055
.0055
.0055
.00s5
.0055
.0055
.0055
.0055
.0055
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
.0033
0033
.0033
.0033
.0033
.0033
.0033
.0033

10.11
9.20
8.98
8.94
8.94
8.95
8.95
8.96
8.96
8.97
8.97
8.98
8.98
8.98
8.99
8.99
5.00
9.00
9.01
9.01
6.60
5.68
5.46
5.43
5.41
5.4
5.42
5.42
5.42
5.42
5.42
5.42
5.43
5.43
5.43
5.43
5.43
5.43
5.43
5.43
5.4
5.4
5.44
5.4
5.44
5.44
5.44
5.45
5.45
5.45
5.45
5.45
5.45
5.45
5.45



. 19.700 .0036 .0033 5.46

19.800 .0036 .0033 5.46
19.900 .0036 .0033 5.46
20.000 L0036 0033 5.46
20.100 .0024 .0022 5.46
- 20.200 .0024 .0022 4.24
20.300 .0024 .0022 3.78
20.400 .0024 .0022 3.67
— 20.500 .0024 .0022 3.64
20.600 .0024 .0022 3.64
20.700 0024 .0022 3.64
20.800 .0024 .0022 3.64
- 20.900 .0024 .0022 3.64
21.000 .0024 .0022 3.65
21.100 .0024 .0022 3.65
- 21.200 .0024 .0022 3.65
21.300 0024 0022 3.65
21.400 .0024 .0022 3.65
21.500 .0024 .0022 3.65
- 21.600 .0024 .0022 3.65
21.700 .0024 .0022 3.65
21.800 .0024 .0022 3.65
— 21.900 .0024 .0022 3.65
22.000 L0024 .0022 3.65
22.100 0024 0022 3.65
22.200 .0024 .0022 3.65
‘ 22.300 .0024 .0022 3.65
22.400 L0024 .0022 3.65
22.500 .0024 .0022 3.65
~— 22.600 .0024 .0022 3.65
: 22.700 .0024 .0022 3.65
22.800 .0024 .0022 3.65
- 22.500 0024 0022 3.66
23.000 .0024 .0022 3.66
23.100 .0024 .0022 1.66
23.200 0024 .0022 3.66
- 23.300 .0024 .0022 3.66
23.400 .0024 .0022 3.66
23.500 .0024 .0022 3.66
— 23.600 0024 0022 3.66
23.700 .0024 0022 3.66
23.800 .0024 .0022 3.66
23.900 .0024 .0022 3.66
- 24.000 .0024 .0022 3.66
24.100 .0000 .0000 3.66
24.200 .0000 .0000 1.21
- 24.300 .0000 .0000 .28
24.400 .0000 .0000 .05
24.500 .0000 .0000 .00
TOTALS 2.000 1.3963 2277.54
. STORM HYDROGRAPH VOLUME = 18.82 ACRE-FEET

MAXIMUM STORM DISCHARGE = 296.25 CFS



ITEX, Site Runoff (Undisturbed, 0.25 sq. miles), 25-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2.000 DURATION = 24,0 RUNOFF = 1.237
STORM DISTRIBUTION IS SCS 24-HR

CURVE NUMBER METHOD CN =920

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFS)

.000 .0000 .0000 00
.100 0024 .0000 00
.200 .0024 .0000 00
300 .0024 .0000 00
No Runoff
6.200 .0040 .0000 .00
6.300 .0040 .0000 .00
6.400 .0040 .0000 00
6.500 .0040 .0000 01
6.600 .0040 L0601 04
6.700 .0040 .000! 10
6.800 L0040 L0001 15
6.900 .0040 .0002 21
7.000 0040 .0002 .27
7.100 .0040 .0002 .32
7.200 .0040 .0003 .38
7.300 .0040 .0003 .43
7.400 .0040 .0003 .49
7.500 .0040 .0004 .54
7.600 .0040 .0004 .59
7.700 .0040 .0004 .64
7.800 .0040 .0005 .70
7.900 .0040 .0005 75
8.000 .0040 .0005 .80
8.100 .0054 .0008 .84
8.200 .0054 .0008 1.11
8.300 .0054 .0009 1.27
8.400 .0054 .0009 1.38
8.500 .0054 .0010 1.46
8.600 .0054 .0010 1.55
8.700 .0054 .0011 1.63
8.800 .0054 L0011 1.7
8.900 .0054 .0012 1.79
9.000 .0054 0012 1.86
9.100 .0064 0015 1.94
9.200 L0064 L0016 2.27
9.300 0064 0016 2.46
9.400 .0064 0017 2.59
9.500 .0064 0017 2.69
9.600 .0072 .0020 2.79
9.700 .0072 .0021 3.13
9.800 .0072 .0022 3.34
9.900 0072 .0022 3.47
10.000 0072 .0023 3.59

10.100 0092 .003¢ 3.70



10.200
10.300
10.400
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.300
11.300
11.500
11.600
11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13.800
13.900
14.000
14,100
14.200
14.300
14.400
14.500
14.600
14.700
14.800
14.900
15.000
15.100
15.200
15.300
15.400
15.500
15.600

.0092
.0092
.0092
.0092
0124
0124
0124
0124
.0124
0192
.0192
0192
0192
0192
0832
.0832
.1520
.2208
.2208
.0288
.0288
0288
.0238
.0288
0148
0148
0148
.0148
.0148
.0108
.0108
.0108
.0108
.0108
.0084
.0084
.0084
.0084
.0084

.0031
.0032
.0033
.0034
L0048
.0050
L0051
.0033
.0054
.0087

.0093
.00%6
L0099
L0461
.0504
.1011
.1621
1749
0235
.0237
.0238
.0240
.0241
0124
L0125
.0125
.0125
.0126
.0092
.0092
.0092
.0092
.0092
.0072
.0072
.0072
L0072
.0072
.0052
.0052
0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
.0052
0052
.0052
.0052
.0052

4.54
4.97
5.20
5.38
5.54
7.07
7.82
8.21
8.49
8.74
12.38
14.13
14.95
15.52
16.01
55.61
75.44
136.14
225.03
269.72
117.40
57.07
42.08
39.00
39.21
26.57
21.75
20.61
20.41
20.46
16.79
15.41
15.09
15.04
15.06
12.84
12.00
11.81
11.78
11.79
9.55
8.69
8.49
8.45
8.46
8.46
8.47
8.48
8.48
8.49
8.50
8.50
8.51
8.52
8.52



15.700
15.800
15.900
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
13.200
18.300
18.400
18.500
18.600
18.700
18.800
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
15.800
15.900
20.000
20.100
20.200
20.300
20.400
20.500
20.600
20.700
20.800
20.900
21.000
21.100

.0060

.0060

.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
.0036
.0036
0036
0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
.0036
0036
.0036
0036
.0036
.0036
.0036
.0036
.0024
.0024
.0024
.0024
0024
.0024
.0024
0024
0024
.0024
0024

.0052
.0052
.0052
.0052
.0031
.0032
.0032
.0032
.0032
0032
.0032
L0032
0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0032
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021
.0021

8.53
8.54
8.54
8.55
8.55
6.27
5.40
5.19
5.14
5.14
5.15
5.15
5.15
5.15
5.15
5.16
5.16
5.16
5.16
5.17

17
17
17
.18
.18
.18
.18
.18
.18
.19
.19

ththhbhtbhahhh iy v i gy

5.19
5.19
5.20
5.20
5.20
5.20
5.20
5.21
5.21
5.21
5.21
5.21
4.05
3.61
3.50
3.48
3.48
3.48
3.48
3.48
3.48
3.48



B

21.200 .0024 0021
21.300 .0024 .0Q21
21.400 .0024 .0021
21.500 0024 0021
21.600 0024 L0021
21.700 0024 0021
21.800 .0024 .0021
21.900 0024 0021
22.000 .0024 0021
22.100 .0024 0021
22.200 0024 .0021
22.300 .0024 .0021
22.400 .0024 .0021
22.500 .0023 .0021
22.600 .0024 .0021
22.700 .0024 .0021
22.800 .0024 .0021
22.900 .0024 .0021]
23.000 .0024 .0021
23.100 .0024 .0021
23.200 .0024 .002]1
23.300 .0024 .0021
23.400 .0024 .0021
23.500 .0024 .0021
23.600 .0024 .0021
23.700 .0024 .0021
23.800 .0024 .0021
23.900 .0024 0021
24.000 .0024 .0021
24.100 .0000 .0000
24.200 .0000 .0000
24.300 .0000 .0000
24.400 .0000 .0000
24.500 .0000 .0000
TOTALS 2.000 1.2370

STORM HYDROGRAPH VOLUME =
MAXIMUM STORM DISCHARGE =

3.48
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.49
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.50
3.51
3.51
3.51
1.16
.27
.05

2017.71

16.68 ACRE-FEET
269.72 CFS



ITEX, Site Runoff (Disturbed, 0.25 sq. miles), 100-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2.500 DURATION = 24.0 RUNOFF = 1.869
STORM DISTRIBUTION IS SCS 24-HR

CURVE NUMBER METHOD CN =9%.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCRHES) (INCHES) (CFS)

.100 .0030 .0000 00

.200 .0030 .0000 .00

.300 .0030 .0000 .00

No Runoff

4.200 .0040 .0000 [0,0]
4.300 .0040 .0000 .00
4. 400 .0040 .0001 .03
4.500 L0040 .0001 .10
4 600 0040 .0002 17
4.700 L0040 .00Q2 .25
4.800 L0040 .0003 .33
4,900 L0010 .0003 .40
5.000 L0040 .0004 .48
5.100 L0040 .0004 .55
5.200 L0040 L0004 .62
5.300 .0040 0005 .69
5.400 .0040 .0003 .76
5.500 .0040 .0006 .82
5.600 .0040 .0006 .89
5.700 L0040 .0006 .96
5.800 .0040 .0007 1.02
5.900 .0040 .0007 1.08
6.000 L0040 .0008 1.14
6.100 .0050 .0010 1.21
6.200 .0050 .0010 1.49
6.300 .0050 .0011 1.65
6.400 .0050 .0012 1.76
6.500 .0050 .0012 1.85
6.600 .0050 .0013 1.94
6.700 .0050 .0013 2.02
6.800 .0050 .0014 2.10
6.900 .0050 .0014 2.18
7.000 .0050 .0015 2.26
7.100 .0050 .0015 2.34
7.200 .0050 L0015 2.42
7.300 .0050 .0016 2.49
7.400 .0050 .0016 2.57
7.500 .0050 .0017 2.64
7.600 .0050 .0017 2.1
7.700 .0Qs0 .0018 2.78
7.800 .0050 .0018 2.84
7.900 .0050 .0018 2.91
8.000 0050 .0019 2.98
8.100 0067 .0026 3.04
8.200 .0067 .07 3.85

8.300 .0068 .0027 4.32



8.
8.
8
8.
8
8.

400
500
600
700
800
900

9.000

9.

100

9.200
9.300
9.400
9.500
9.600
9.700
9.800
9.900
10.000
10.100
10.200
10.300
10.400
10.500
10.600
10.700
10.800
10.900

11.
11.
.200
11.
.400
.500
11.
11.
.800
11,

11
1
11

11

12

&

12.

12

12,
12.
12.
12.
12.
12.
12,
13.
13.
13.
13.

100

300

700

100
200
300
400
500
600
700
800
900
000
100
200
300

13.400

13.
13.
13.
13.
13.
14.

500
600
700
800
900
000

0068
.0067
L0068
.0068
.00¢7
.0068
.0068
.0080
.0080
.0080
.0080
.0080

.0050
.0065

L0067
L0068
L0070
0095
.0097

.01C0
.0102
.0161
.0164
.0167
.0170
.0173
L0777
.0815
L1564
2392
.2486
.0329
.0330
.0331
.0332
.0333
.0171
.0172
0172
0172
0172
0126
.0126
.0126
.0126
.0126
.0098
.0058
.0058
.0098
.0058

4.30
4.52
4.62
4.73
4.83
4.92
5.02
5.11
5.85
6.22
6.39
6.52
6.64
7.32
7.67
7.85
7.99
8.12
9.79
10.56
10.88
11.09
11.27
13413
15.41
15.93
16.25
16.51
23.00
25.83
26.92
27.53
'27.99
93.99
123.40
212.83
336.02
388.48
167.43
80.38
58.67
54.11
54.25
36.65
29.99
28.37
28.05
28.08
23.03
21.11
20.65
20.56
20.58
17.53
16.38
16.10
16.05



14.100
14.200
14.300
14.40Q
14.500
14.600
14.700
14.800
14.500
15.000
15.100
15.200
15.300
15.400
15.500
15.600
15.700
15.800
15.900
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
18.200
18.300
18.400
18.500
18.600
18.700
18.800
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
13.700

.0075
.0075
.0075
.0075

75

.0075
.0075
.0075
L0075
.0075
0075
.0075
.0075
.0075
.0075
0075
.007s
.0075
.0075
0075

.0045
.0045
L0045
.0045
.0045
.0045
.0045
.D045
.0045
.0045
L0045
.0045
.0045
.0045

.0045
L0045
.0045
.0045

.0045
.0045
.0045
.0045
.0045
L0045
.0045

045
0045
.0045
.0045
L0045
.0045

0045

.0070
.0070
.0070

70

.0070
.0070
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0071
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043

.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
.0043
-0043
0043

16.05
12.99
11.83
11.54
11.49
11.49
11.50
11.50
11.50
11.51
11.51
11.52
11.52
11.52
11.53
11.53
11.54
11.54
11.54
11.55
11.55
8.47
7.29
7.00
6.94
6.94
6.94
6.94
6.94
6.94
6.94
6.95
6.95
6.95
6.95
6.95
6.95
6.95
6.96
6.96
6.96
6.96
6.96
6.96
6.96
6.96
6.97
6.97
6.97
6.97
6.97
6.97
6.97
6.57
6.97
6.98
6.98



® 50

0045 .0043 6.98
19.900 L0045 .0043 6.98
- 20.000 L0045 L0043 6.98
20.100 .0030 0029 6.98
20.200 .0030 .0029 5.43
— 20.300 .0030 0029 4.83
20.100 .0030 .0029 4.69
20.500 0030 .0029 4.66
20.600 .0030 0029 4.66
- 20.700 .0020 .0029 4.66
20.800 .0030 .0029 1.66
20.900 .0030 .0029 4.66
-— 21.000 .0030 .0029 4.66
21.100 .0030 0029 4.66
21.200 .0030 .0029 4.66
21.300 .0030 .0029 4.66
— 21.400 .0030 .0029 4.66
21.500 .0030 L0029 4.66
21.600 .0030 .0029 4.66
21.700 0030 .0029 4.66
= 21.800 .0030 0029 4.66
21.900 0030 .0029 4.66
22.000 .0030 0029 4.66
- 22100 .0030 0029 4.66
22.200 .0030 .0029 4.66
22.300 L0030 0029 4.66
22.400 .0030 .0029 4.67
‘ 22.500 .0030 .0029 4.67
22.600 .0030 .0029 4.67
22.700 .0030 .0029 4.67
— 22.800 .0030 .0029 4.67
22.900 .0030 .0029 4.67
23.000 .0030 .0029 4.67
33.100 .0030 L0029 4.67
— 23.200 0030 L0029 4.67
23.300 .0030 0029 4.67
23.400 .0030 .0029 4.67
_ 23.500 .0030 .0029 4.67
23.600 .0030 .0029 4.67
23.700 .0030 0029 4.67
23.800 .0030 .0029 4.67
- . 23.900 .0030 .0029 4.67
24.000 .0030 .0029 4.67
24.100 .0000 .0000 4.67
24.200 0000 .0000 1.55
- 24.300 0000 ,0000 .36
24.400 .0000 .0000 .06
24.500 .0000 .0000 .00
TOTALS 2.500 1.8694
— STORM HYDROGRAPH VOLUME =

MAXIMUM STORM DISCHARGE =

o

3049.13

25.20 ACRE-FEET
388.48 CFS



ITEX, Site Runoff (Undisturbed, 0.25 sq. miles), 100-yr, 24 hr Storm

STORM HYDROGRAPH RAIN = 2.500 DURATION = 24.0 RUNOFF = 1.693
STORM DISTRIBUTION IS SCS 24-HR

CURVE NUMBER METHOD CN =92.0

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFES)

.000 .0000 L0000 00 -
.100 .0030 ,0000 00
.200 .0030 0000 .00
.300 .0030 .0000 .00
No Runoff
5.300 L0040 .0000 00
5.400 L0040 .0000 00
5.500 .0040 L0000 01
5.600 .0040 L0001 .04
5.700 .0040 .0001 .10
5.800 .0040 .0001 .15
5.900 .0040 .00Q2 21
6.000 .0040 .0002 27
6.100 .0050 .0003 .32
6.200 L0030 L0004 .45
6.300 .0050 L0004 .55
6.400 .0050 .0005 .64
6.500 .0050 .0003 .73
6.600 .0050 .0006 .81
6.700 .0050 .0006 .89
6.800 .0050 .0007 .56
6.900 .0050 .0007 1.04
7.000 .0050 .0007 1.12
7.100 .0050 .0008 1.19
7.200 .0050 .0008 1.27
7.300 .0050 .0009 1.34
7.400 .0050 .0009 1.41
7.500 .0050 0010 1.48
7.600 .0050 .0010 1.55
7.700 .0050 .0010 1.62
7.800 .0050 0011 1.68
7.900 .0050 .0011 1.75
8.000 .0050 .0012 1.81
8.100 .0067 0016 1.88
8.200 L0067 0017 2.41
8.300 .0068 .0018 2.68
8.400 .0068 .0018 2.83
8.500 L0067 0019 2.95
8.600 .0068 .0020 3.06
8.700 .0068 .0020 3.16
8.800 0067 0021 3.26
8.900 .0068 .0021 3.36
9.000 .0068 .0022 3.46
9.100 .0080 .0027 3.56

9.200 .0080 .0028 4.11



s

9.300

9.400

9.500

9.600

9.700

9.800
9.900
10.000
10.100
10.200
10.300
10.400
10.500
10.600
10.700
10.800
10.900
11.000
11.100
11.200
11.300
11.400
11.500
11.600
11.700
11.800
11.900
12.000
12.100
12.200
12.300
12.400
12.500
12.600
12.700
12.800
12.900
13.000
13.100
13.200
13.300
13.400
13.500
13.600
13.700
13.800
13.900
14.000
14.100
14.200
14.300
14.400
14.500
14.600
14.700

.0080
.0080
.0080
.0090
.00%0
.0090
.0090
.0090
.0115

0115

0113
0115
0115
.0155
0155
.0155
.0155
.0155
.0210
.0240
.0240
0220
024

.1040
.1040
1900
.2760
.2760
.0360
.0360
.0360
0360
.0360
0183
.0185
.0185
.0185
0185
.0135
0135
.0135
.0135
.0135
.0105
.0105
0105
.0105
.0105
.0075
.0075
0075
0075
.0075
.0075
.0075

.0028
.0029
.0030
L0035
L0035
.0036
.0037

.0038

.0050

L0051

.0052
.0053
.0055
.0075
.0077
.0079
.0081
.0083
.0132
.0136
0139
.0143
.0l46
.0668
.0716
.1405
.2202
.2333
.0312
.0313
.0314
0316
.0317
.0163
0164
0164
0le4
.0165
.0120
.0120
.0121
.0121
0121
.0094
.0094
0054
.009%4
.00%4
.0067
.0068
.0068
.0068
.0068
.0068
.0068

4.4]
4.58
4.71
4.83
5.37
5.67
5.85
6.00
6.14
7.346
8.10
8.41
8.63
8.83
11.16
12.25
12.76
13.11
13.41
18.83
21.31
22.38
23.06
23.62
80.69
107.73
190.17
307.41
362.05
156.83
75.78
55.60
51.40
51.61
34.94
28.58
27.06
26.77
26.82
22.01
20.18
19.75
19.68
19.70
16.79
15.6%
15.43
15.38
15.40
12.47
11.35
11.08
11.03
11.03
11.04



14.800
14.900
15.000
15.100
15.200
15.300
15.400
15.500
15.600
15.700
15.800
15.900
16.000
16.100
16.200
16.300
16.400
16.500
16.600
16.700
16.800
16.900
17.000
17.100
17.200
17.300
17.400
17.500
17.600
17.700
17.800
17.900
18.000
18.100
18.200
18.300
18.400
18.500
18.600
18.700
18.800
18.900
19.000
19.100
19.200
19.300
19.400
19.500
19.600
19.700
19.800
19.900
20.000
20.100
20.200

.0075
.0075
0075
.007S
.0075
.0075
.0075
.0075
.0075
0075
.0075
.0075
.0075
.0045
.0045
0045
.0045
.0045
.0045
.0045
.0045
0043
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.004S
.0045
.0045
.0045
.0045
.0045
.0045
.0045
.0030
.0030

.0068
.0068
.0068
.0068
.0068
.0068
.0068
.0068
.0068
0068
.0068
.0068
0068
.0041
.0041
0041
.0041
0041
.0041
.004]
.0041
0041
.0041
.004]
.0041
.0041
.0041
L0041
.0041
.0041
.0041
.0041
0041
.0041
0041
.0041
.0041
.0041
.0041
.0041
0041
0041
0041
0041
.0041
0041
0041
0041
.0041
0041
0041
0041
0041
.0028
.0028

11.05
11.05
11.06
11.06
11.07
11.08
11.08
11.09
11.10
11.10
1111
.11
11.12
11.12
8.15
7.02
6.74
6.68
6.69
6.69
6.69
6.69
6.69
6.70
6.70
6.70
6.70
6.70
6.71
6.71
6.71
6.71
6.71
6.72
6.72
6.72
6.72
6.72
6.72
6.73
6.73
6.73
6.73
6.73
6.73
6.74
6.74
6.74
6.74
6.74
6.75
6.75
6.75
6.75
5.25



‘, 20.300 .0030 .0028 4.67

_ 20.400 0030 ,0028 4.53
20.500 .0030 .0028 4.50
20.600 0030 0028 4.51
20.700 0030 .0028 4.51
- 20.800 .0030 .0028 4.51
20.900 0030 .0028 4.51
21.000 .0030 .0028 4.51
- 21.100 .0030 .0028 4.51
21.200 .0030 .0028 4.51
21.300 .0030 .0028 4.51
21.400 .0030 .0028 4.51
- 21.500 .0030 .0028 4.51
21.600 .0030 .0028 4.51
21.700 .0030 .0028 4.51
- 21.800 .0030 .0028 4.51
21.900 .0030 .0028 4.51
22.000 .0030 0028 4.52
. 22.100 .0030 .0028 1.52
22.200 .0030 0028 4.52
22.300 .0030 .0028 4.52
22.400 .0030 .0028 4.52
-~ 22.500 .0030 .0028 4.52
22.600 .0030 .0028 4.52
22.700 .0030 .0028 4.52
‘ 22.800 .0030 .0028 4.52
22.900 .0030 .0028 4.52
23.000 .0030 0028 4.52
23.100 20030 .0028 4.52
—_ 23.200 .0030 L0028 4.52
23.300 .0030 .0028 4.52
23.400 .0030 .0028 4.53
_ 23.500 .0030 .0028 4.53
23.600 .0030 .0028 4.53
23.700 .0030 .0028 4.53
23.800 .0030 .0028 4.53
- 23.900 .0030 .0028 4.53
24.000 .0030 .0028 4.53
24.100 L0000 .0000 4.53
- 24.200 .0000 .0000 1.50
24.300 .0000 0000 34
24.400 L0000 .0000 06
_ 24.500 .0000 .0000 .00
TOTALS 2.500 1.6931 2761.63
- STORM HYDROGRAPH VOLUME = 22.82 ACRE-FEET
MAXIMUN STORM DISCHARGE = 362.05 CFS



‘ ITEX, Site Runoff (Disturbed, 160 acres), 10-yr, 24 hr Storm
- STORM HYDROGRAPH RAIN = 1.600 DURATION = 24.0 RU\IOFF = 1.027
STORM DISTRIBUTION IS SCS 24-HR
CURVE NUMBER METHOD CN =540

TIME RAINFALL NET RAIN DISCHARGE
(HOURS) (INCHES) (INCHES) (CFS)

23.600 0019 0017 2.84
23.700 0019 0017 2.84

- 23.800 .0019 .0017 2.84
23.900 0019 0017 2.84
24.000 0019 0017 2.84

_ 24.100 .0000 .0000 2.84
24.200 .0000 .0000 .94
24.300 0000 L0000 22

_ 24.400 .0000 .0000 04
24.500 .0000 .0000 .00

_ TOTALS 1.600  1.0271  1675.26

STORM HYDROGRAPH VOLUME =  13.85 ACRE-FEET-
‘ MAXIMUN STORM DISCHARGE = 222.31 CFS
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EXHIBIT B

LAND USE ZONING MAP




/L

N

.

Green River Zoning Map

This map is made for viewing purposes only.
Emery County assumes no liability for the
accuracy of this map.




EXHIBIT C

NOTICE OF INTENT LETTER TO
SURROUNDING PROPERTY OWNERS




April 1, 2008

U.S. Department of the Interior
Bureau of Land Management {ELM)
Utah State Office

440 West 200 South

Suite 500

Salt Lake City, Ulah 84101

U.S. Department of the Interior
Bureau of Land Management (BLM})
Canyon County District Office
{Moab Field Office)

82 East Dogwood

Moab, Utah 84532

State of Utah

School and Institutional Trust Lands Administration (SITLA)
675 East 500 South

Suite 500 _

Salt Lake City, Utah 84102

Re: Solitude Landfill Permit Renewal

Notfice is herepy given inat TLA-Bale Tech LLC, through i3 subsidiary Green River Landfili
LLC. intends fo apply with the Utah Division of Solid and Hazardous Waste for renewal of
a permit to own and operate a Class V Landfill Facility (Solitude Landfill) within Section
22, Township 21 South, Range 17 West, Salt Lake Base & Meridian. The property is
located approximately é fjn_iles east of the Green River and within the limits of the City of
Green River, Emery County, Uiah.

Sincerely,
TLC-Bale Tech LLC

‘ S .
NS NEZs VUi S

Marlene P. Wheaton

76 South Orange Avenue - Suite 208 - South Orange, NJ 07079
Tel: 973-762-6060 - rax 973-762-6169
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Box 219, 322 East 100 South, Moab. Utah 84532 (435) 259-5764 Fax (435) 259-5608

March 20, 2008

Kent Staheli

Hansen, Allen and Luce Inc.
23 S. Carbon Ave., Ste. 21
Price, UT 84501

Dear Mr. Staheli:

Enclosed, please find a copy of the report entitled “Cultural Resource Inventory of Transload
America’s Solitude Landfill in Grand County, Utah Township 21 South, Range 17 East, Section 22".
The inventory resulted in the documentation of three new sites (42Gr4008, 42Gr4009, and
42Gr4010) none of which are recommended eligible to the NRHP. Based on these findings, a
recommendation “No Historic Properties Affected” is proposed for this undertaking pursuant to
Section 106, CFR 800.

If you have any questions or comments please call me.

Sincerely,

KMA VJ"IW
Keith R. Montgoméfy

Principal Investigator

cc: Matt Seddon, Deputy State Historic Preservation Officer, SLC
Scott Evans, Transload America Inc., South Orange, NJ
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ABSTRACT

A cultural resource inventory was conducted by Montgomery Archaeological Consultants
Inc. (MOAC) for the proposed Solitude landfill in March 2008. The fieldwork was initiated at the
request of Scott Evans, Transload America, South Orange, New Jersey. The project areais located
between Green River, and Crescent Junction, Utah, and south of the Book Cliffs. The legal
description is Township 21 South, Range 17 East, Section 22. A total of 320 acres were
inventoried on private land.

The inventory resulted in the documentation in three new historic sites (42Gr4008-
42Gr4010). All three historic sites are recommended ineligible for inclusion into the National
Register of Historic Places (NRPH). These include a historic oil well with associated trash scatter,
a trash scatter associated with oil and gas exploration, and another trash scatter associated with
cattle ranching. The sites are not associated with persons or events that are significant within
history, nor do they retain structural integrity or possess the capacity to yield additional information
that would be important to the history of the area. Based on these findings, a determination of “no
historic properties adversely affected” is proposed for the undertaking pursuant to Section 106, CFR
800.
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INTRODUCTION

A cultural resource inventory was conducted by Montgomery Archaeological Consultants,
Inc. (MOAC) for the proposed Solitude Landfill in March 2008. The fieldwork was initiated at the
request of Scott Evans, Transload America, South Orange, New Jersey. The project areais located
in Gunnison Valley approximately five miles east of Elgin in Grand County, Utah. The legal
description is Township 21 South, Range 17 East, Section 22. Atotal of 320 acres was inventoried
on private land.

The objective of the inventory was to locate, document, and evaluate any cultural resources
within the project area in order to attain compliance with a number of federal and state mandates,
including the National Historic Preservation Act of 1966 (as amended), the National Environmental
Policy Act of 1969, the Archaeological and Historic Conservation Act of 1972, the Archaeological
Resources Protection Act of 1979, the American Indian Religious Freedom Act of 1978, and the
Utah State Antiquities Act of 1973 (amended 1992).

The fieldwork was performed by Jody Patterson (Principal Investigator) with the assistance
of Hannah Russell (Field Supervisor), Adam Thomas, and Dan Dugan between March 11 and 13,
2008 under the auspices of U.S.D.I. (FLPMA) Permit No. 07-UT-60122, State of Utah Public Lands
Policy Archaeological Survey Permit No. 117, and State of Utah Antiquities Project (Survey) No.
U-08-MQ-0095p issued to MOAC, Moab, Utah.

A file search for previous cultural resource inventories was performed by Hannah Russell
at the Bureau of Land Management, Moab Field Office on March 7, 2008. This consultation
indicated that one previous cultural resource inventory occurs within the vicinity of the current
project area. In 1985, Abajo Archaeology conducted a cultural resource inventory of CEJA
corporations ten seismograph lines in Grand County, Utah (Westfall, 1985). Thisinventory resulted
in the documentation of no archaeological resources within the current project area.

DESCRIPTION OF PROJECT AREA
The project area is located east of Elgin, Utah, west of Crescent Junction, Utah and south
of the Book Cliffs through Gunnison Valley. The legal description is Township 21 South, Range 17
East, Section 22.

Environmental Setting

The study area lies in the Mancos Shale Lowlands of the Colorado Plateau Province which
is characterized by badlands, sloping pediments, and flat-bottomed alluvial valteys (Stokes 1986)
Geologic formations include Mancos Shale, an early Cretaceous age formation, consisting of
marine deposits and older alluvial deposits, as well as the Morrison formation, a series of terrestrial
Jurassic age deposits. These formations are well known for Mesozoic fossils particularly dinosaurs
and Permo-Triassic red beds such as the Chinle and Cedar Mountain Sandstone (!bid 1986). Most
of the Mancos Shale Lowlands are composed of clayey alluvial and residual soils derived from
Mancos shale on shale pediments, broad flat plains, and steep escarpments. The nearest
permanent water source is the Green River; intermittent sources include Browns Wash, Solitude
Wash, and Crescent Wash. Situated within the Upper Sonoran Life Zone, vegetation includes
sagebrush, blackbrush, greasewood, saltbrush, ephedra, galleta, winterfat, and Indian ricegrass.
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Figure 1. Inventory Area of the Proposed Solitude Landfill Showing Cultural Resources



Historical Overview

The first officially sanctioned exploration of southern Utah consisted of Spanish explorers
led by Juan Maria Antonio de Rivera in 1765, in search of trading and prospective routes
throughout the Southwest. This expedition apparently reached the Colorado River at Castle Valley
(Barnes 1991). in 1776, the Dominguez-Escalante expedition entered portions of western Colorado
and Utah, coming into contact with numerous Ute groups. Their route, portions of which became
the Spanish Trail, was a long, meandering route with a large loop to the north crossing Grand
County and extending well into central Utah. Inthe 1820s, trappers, such as Antoine Robidoux and
the French-Canadian Etienne Provost, began to frequent the region. Government exploration and
surveying parties in the area included John C. Fremont who successfully completed two expeditions
in 1843 and 1845 for the U.S. Army Corps Topographical Engineers (Horn et al. 1994:149).
Fremont led another private expedition in late 1853, following the route taken earlier that year by
the Gunnison Expedition (Ibid:150). The first Mormon colony in Grand County was established in
1855 at present-day Moab, by settlers from Manti, Utah (Firmage 1996:79). The missionaries
constructed a fort of adobe and stone and began to plant crops, but were deterred by conflicts with
the Utes, and departed the valley in haste.

During the nineteenth century, cattle and later sheep ranching were the most widespread
economic enterprises undertaken in southeastern Utah. In 1883, the Denver & Rio Grande
Railroad narrow gauge, built between Denver and Salt Lake City, established a railhead at
Thompson Springs, Utah (Daughters of Utah Pioneers 1972). During the 1880s, there were
reportedly thousands of cattle on the range between Grand Junction and Green River (Horn et al.
1994:154). The Denver & Rio Grande Railroad narrow gauge line, built between Denver and. Salt
Lake City, established a railhead at Thompson Springs, Utah, in 1883. This location soon became
an important transportation and shipping point for the stockmen of Grand and San Juan Counties,
since cattle could be shipped from any of the narrow gauge railroad stations to the stockyards in
Kansas City. Access to the railroad made it possible for ranchers to make a living on the
uncultivable desert (Barnes 1991). One of the last areas to be filled with cattle was the rugged
territory west of Moab between the Green and Colorado Rivers. The Murphy Cattle Company of
Moab was one of the first companies to graze cattle in this area (Horn et al. 1994:155). In order
for their cattle to survive, they improved the range by building reservoirs. Inthe 1920s, Bill Tibbetts
moved his cattle into the Big Flat area, Gray's Pasture, Spring Canyon, and Arth's Pasture - where
cattle were already being grazed by Albert Beach, John Jackson, the Taylors, Pattersons, Murphys,
and Snyder and Riordan (Tibbetts et al. 1992).

Sheep gradually became the preferred livestock in the region during the latter part of the
1800s. However, while the cattlemen were more or less stabilized and kept their livestock near
their hoidings, the shepards were migratory. Around 1887, the Denver & Rio Grande Western
Railroad began catering to the sheep herders by providing corrals and wool warehouses at
Thompson, Cisco, and other locations along its line (Peterson 1975). In 1939, the Grazing Service
(the Bureau of Land Management's predecessor) and the Soil Conservation Service purchased
easements across properties on the western edge of Moab and established a livestock driveway
that bypassed the town (Barnes 1991:26). The driveway extended from the winter ranges in San
Juan County to the railhead at Thompson, following the main highway in most areas. The driveway
was one mile in width, except in Moab Valley where it narrowed to 1/4 mile (Eardiey 1991).
Watering facilities and holding corrals were also constructed along the trail. The driveway between
Moab and Thompson was designated the Central Stock Driveway, posted by the CCC, with present
day physical remains consisting of metal signs mounted on juniper or metal posts. The livestock
driveway to Thompson ceased being used in 1956, when cattle and sheep were all transported by
truck to Grand Junction (Eardley 1991).



Mining began in the area with the discovery of small amounts of gold along the Colorado
and Little Dolores Rivers, with most of the larger projects located near the head of Westwater
Canyon. Most of the mining took place between the 1880s and 1920s, with some sporadic
attempts in later years (Horn et al. 1994:187). Copper was also mined in the Salt Valley and about
10 miles south of the Little Grande (Floy) railroad station. Miners in these areas were Silas and
Donald Knowles, Sr., Thomas Trout, Henry Green, and the American Continuous Report Company
(Firmage 1996:248). In the early 1900s uranium and radium had become sufficiently valuable for
mining in Grand County to be profitable. One of the earliest mining operations in the area was the
Yellow Circle Mine near Upper Kane Springs with the initial uranium ore shipments being processed
and used as coloring agents for ceramics (Balsley 1991). Between 1924 and 1934, the demand
for uranium was limited, and nearly all was supplied by Howard Balsley from the Yellow Circle Mine
(Horn et al. 1994:189). Uranium prospecting increased dramatically after 1948, spurred by
government demand for the ore because of the developing Cold War with the Soviet Union. The
uranium boom continued into the late 1950s, dissipating during the mid-1960s when the military had
stockpiled all the ore it could possibly use (Firmage 1996:310). Vanadium was recognized as an
important steel additive in the 1900s. It was also associated with uranium ore, both were generally
found in the Morrison Formation geologic stratum. Some limited vanadium mining was done in Dry
Valley by the International Vanadium Corporation in 1930 (Shumway 1964). Potash, which was
mined in the area on a small scale during World War |, developed substantially after 1940. An
intensive and successful drilling campaign for potash began in 1956 in the Sevenmile area, just
north of Moab, later extending to the Cane Creek area {Tanner-McConkie 1976:22).

In 1961, the United States government acquired 3,450 acres of arid desert approximately
1.2 miles southeast of Green River, Utah for the construction of the Green River Launch Complex
(Utah Launch Complex), a satellite ‘installation of the White Sands Missile Range. Although
Senator Frank Moss and others expressed concern over potential misfirings and falling booster
debris, national security concerns resulted in rapid construction of the complex (Firmage 1996).
The complex included, but was not limited to, a cantonment area, two launch facilities, magazine
storage areas, and property for missile abort and fallout. The site functioned as a taunching point
for Athena and Pershing missiles, the last of which was fired in 1975. The site was officially
deactivated in 1983. :

SURVEY METHODOLOGY

An intensive pedestrian survey was performed for this project which is considered 100%
coverage. The inventory area was examined for cultural resources by the archaeclogists walking
parallel transects spaced no more than 10 m (33 ft) apart. Ground visibility was considered good.
A total of 320 acres was inventoried for cultural resources, all of which occurs on privately owned
land. ;

Cultural resources were recorded as archaeological sites defined as spatially definable
areas with features and/or ten or more artifacts. Sites were documented by the archaeologist
walking transects across the site, spaced no more than 3 m (10 ft) apart, and marking the locations
of cultural materials with pinflags. This procedure allowed clear definition of site boundaries and
artifact concentrations. At the completion of the surface inspection, a Geo-Explorer Trimble was
employed to map the sites, including diagnostic artifacts and other relevant features in reference
to the site datum. Archaeological sites were photographed, with site data entered on an
Intermountain Antiquities Computer System (IMACS, 1990 version) inventory form (Appendix A).
A rebar with an aluminum cap stamped with the temporary site number was placed at each of the
sites.



INVENTORY RESULTS

The inventory of Transload America's proposed Solitude Landfill in Township 21 South,
Range 17 East, Section 22 resulted in the documentation of three new archaeological sites
(42Gr4008, 42Gr4009, and 42Gr4010).

Smithsonian Site No.: 42Grd008
Temporary Site No.: 08-43-01
Land Status: Private
NRHP Eligibility: Not Eligible

Description: The site consists of a small, sparse historic trash scatter located in a valley with very
fow rolling hills and knolls, cut by narrow, but deep ephemeral washes. Vegetation includes
shadscale, ephedra, prickly pear cactus, cheatgrass, and low forbs. The site includes three “Owens
lllinois” bottles, an “Adolphus Busch Glass Manufacturing Co.” bottle, a fifth, unknown brown glass
bottle, two sanitary cans, six wire nails, and several pieces of milled lumber. The lumber was

_aligned in a three sided square, however none of the pieces of wood are attached to one another.

The artifact assemblage suggests two date ranges, the first date range appears between 1904-
1908, and the second dates from 1929-1954. The area appears to have been used extensively for
cattle ranching. _

Smithsonian Site No.: 42Gr4009
Temporary Site No.: 08-43-02
Land Status: Private
NRHP Eligibility: Not Eligibie

Description: The site consists of a capped oil well with associated trash scatter located in a valley
cut by low rolling hills and knolls, and narrow but deep ephemeral washes. Vegetation is limited
to halogeton, shadscale, and cheatgrass. The site includes a capped oil well with 10 bullet holes
punctured through the west side of the well, and a soil stain that is eroding downslope to the
northwest. Coal clinkers are scattered across the site, along with milled lumber and a brick
concentration (Feature B). The oil well was likely an early steam powered rig which accounts for
the clinkers. Artifacts include manganese solarized glass, brown glass, a hole-in-cap can, heavy
ferrous metal, tin metal sheeting, braided metal cable, an enameled coffee cup, canvas, and wire
nails. When the well was capped the site appears to have been demolished. The artifact
assemblage suggests a date range from the 1880s to 1919. This particular well was never
documented, however, the Crescent Drilling Company was actively drilling in the immediate area

in the decade before the Leasing Act of 1920.

Smithsonian Site No.: 42Gr4010
Temporary Site No.: 08-43-03
Land Status: Private
NRHP Eligibility: Not Eligible

Description: The site is a small historic trash scatter located in a valley with low rolling hills, and
narrow, but deep ephemeral washes. The site is sparsely populated by shadscale and cheatgrass.
Artifacts include brown glass beer bottles, manganese solarized glass shards, aqua glass, three
ceramic vessels, a sanitary can, bottle caps, milled wood, heavy canvas, nails, and a metal pipe.
The majority of artifacts occur within Concentration A located on the northern portion of the site.
The concentration measures 20 ft 8 inches north-south by 32 ft 6 inches east-west. The
concentration includes approximately 16 whole and shattered brown glass beer bottles, 30
manganese solarized glass shards, two bottile caps and milled wood. Feature A, a coal
concentration that measures 95 inches (N-S) x 110 inches (E-W), is situated southeast of
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Concentration A. The feature consists of over 200 pieces of coal (measuring up to 3 1/4 x 1 3/4
x 1inch). An ant hill, and six small pieces of unburnt milled wood are located in the center of the
concentration. The artifact assemblage suggests a date range of 1880-1930. The site is likely
associated with the historic capped oil well (42Gr4009) located just north of the site which was likely
in operation in the 1910s.

NATIONAL REGISTER OF HISTORIC PLACES EVALUATION

The National Register Criteria for Evaluation of Significance and procedures for nominating
cultural resources to the National Register of Historic Places (NRHP) are outlined in 36 CFR 60.4
as follows:

The quality of significance in American history, architecture, archaeology, and culture is present in
districts, sites, buildings, structures, and objects of State and local importance that possess integrity
of location, design, setting, material, workmanship, feeling, and association, and that they:

a)...are associated with events that have made a significant contribution to the broad patterns of our
history; or

b)...are associated with the lives of persons significant to our past; or

c)...embody the distinctive characteristics of a type, period, or method of construction; or that
represent the work of a master, or that possess high artistic values, or that represent a significant and
distinguishable entity whose components may lack individual distinction; or

d)...have yielded or may be likely to yield information important in prehistory or history.

, The inventory of Transload America’'s Solitude Landfill resulted in the documentation of
- three new cultural resources. Sites 42Gr4008 and 412Gr4010 are trash scatters which could be
associated with grazing or resource exploration endeavors. Although these sites contain several
. types of artifacts, there remains minimal diagnostic information to address such research topics as
consumer behavior patterns or meaningful trash disposal patterns. Therefore these sites are
recommended ineligible to the NRHP because they fail to address Criteria A through D. Site
42Gr4009 appears to be the remnants of a historic oil well with associated trash. The site retains
minimal physical integrity and only a few diagnostic artifacts. Although 42Gr4009 may represent
the vestiges of early oil exploration in the area, the site contains limited additional information to
qualify it as eligible to the NRHP.

MANAGEMENT RECOMMENDATIONS

The inventory of Transload America’s proposed Solitude Landfill resulted in the
documentation of three new cultural resources (42Gr4008, 42Gr4009, and 42Gr4010) that are
recommended ineligible to the NRHP. Based on these findings, a determination of “no historic
properties adversely affected” is proposed for the undertaking pursuant to Section 106, CFR 800.
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Estimated Consumptive Use for the NWS Station at GREEN RIVER AVN

http://waterrights.utah ‘gov/techin'msumpt/i}d 18.htn

From a Calibrated SCS Blaney-Criddle Equation using data from GREEN RIVER / LA SAL 10-26-1994
Years of Data Available; NWS: 1961-1990 GREEN RIVER / LA SAL: 1986-1992 Elev. 4070 ft., Lat. 39.00
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
% Day Light 6.79 6.71 8.29 8.91 9.99 10.06 10.22 9.56 8.39 7.75 6.75 6.59 100.00
Avg Temp F 22.77 32.89 42.90 52.44 61.95 71.45 78.53 75.61 65.40 52.89 39.08 27.06 51.91
Std Dev Temp 6.84 5.39 2.89 3.21 2.42 2.74 1.26 1.86 2.47 2.92 2.64 3.90 1.37
Avg Prec in. 0.40 0.32 0.59 0.50 0.61 0.41 0.57 0.74 0.71 0.87 0.41 0.39 6.52
Std Dev Prec 0.41 0.32 0.54 0.40 0.49 0.48 0.64 0.59 0.61 0.92 0.42 0.38 2.26
SCS-BC f in. 0.46 0.70 1.53 2.79 4.70 6.64 8.39 7.19 4.49 2.47 0.97 0.5 40.87
Std Dev f 0.14 0.15 0.28 0.43 0.45 0.60 0.31 0.41 0.40 0.34 0.16 0.08 1.76
ALFALFA
Cal SCS-BC k 1.11 1.58 1.02 0.92 1.11 1.00 1.07
Cal SCS-BC Et 3.09 7.45 . 6.77 7.69 7.96 4.49 2.64 40.10
Std Dev Et 0.48 0.71 0.61 0.28 0.45 0.40 0.37 1.86
Net Irr in. 2.70 6.96 6.45 7.23 7.37 3.92 1.94 36.57
PASTURE
Cal SCS-BC k 0.20 0.99 1.03 0.90 0.79 0.79 0.93 1.00
Cal SCs-BC Et 0.30 2.77 4.85 5.96 6.61 5.69 4.18 2.47 32.83
Std Dev Et 0.06 0.43 0.46 0.54 0.24 0.32 0.37 0.34 1.53
Net Irr in. 2.37 4.36 5.63 6.15 5.10 3.62 1.77 29.00
SP GRAIN
Cal SCS-BC k 0.06 0.62 1.44 1.37 0.59
Cal SCS-BC Et 0.09 1.73 6.76 9.13 4.92 22.64
Std Dev Et 0.02 0.27 0.64 0.83 0.18 1.38
Net Irr in. 1.34 6.27 8.80 4.46 20.87
CORN
Cal SCS-BC k 0.28 0.53 1.03 1.14 0.63
Cal SCs-BC Et 1.32 3.55 8.60 8.21 2.81 24.50
Std Dev Et 0.13 0.32 0.32 . 0.47 0.25 0.93
Net Irr in. 0.83 3.22 8.14 7.62 2.25 22.07
ORCHARD ‘
Cal SCs-BC k 0.26 0.99 1.32 1.31 1.32 1.48 0.61
Cal SCS-BC Et 0.72 4.66 8.77 11.02 9.52 6.63 1.51 42.84
Std Dev Et 0.11 0.44 0.79 0.40 0.54 0.59 0.21 1.75
Net Irr in. 0.33 4.17 8.44 10.56 8.93 6.07 0.81 39.31
TURFE
Cal SCS5-BC k 0.37 0.97 0.89 0.77 0.68 0.68 0.80 0.86
Cal SCS-BC Et 0.57 2.172 4.18 5.13 5.7 4.90 3.60 2.13 28.93
Std Dev Et 0.11 0.42 0.40 0.46 0.21 0.28 0.32 0.29 1.37
Net Irr in. 0.10 2.32 3.69 4.81 5.24 4.31 3.04 1.43 24.93

TOANANQ 1A
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GARDEN
Cal SCS-BC k 0.42 0.65 0.95 0.64 0.30 0.16
Cal SCS-BC Et 1.99 4.31 7.93 4.61 1.33 0.40 20.58
Std Dev Et 0.19 0.39 0.29 0.26 0.12 6.06 0.80
Net Irr in. 1.50 3.99 7.47 4.02 0.76 17.74
E~LAKE
Cal SCS-BC k 2.00 2.00 1.83 1.39 1.29 0.93 0.80 0.90 1.21 1.40 1.88 2.00
Cal SCS-BC Evap 0.93 1.40 2.80 3.87 6.05 6.17 6.68 6.44 5.45 3.47 1.83 1.07 46.15
Std Dev Evap 0.28 0.31 0.52 0.60 0.57 0.56 0.25 0.37 0.49 0.48 0.30 0.15 2.12
Net Loss in. 0.52 1.08 2.21 3.37 5.44 5.7 6.11 5.70 4.74 2.60 1.42 0.68 39.63
ET Ref
Cal SCS-BC k 4.17 3.29 1.53 1.78 1.59 1.38 1.21 1.22 1.43 1.56 1.41 2.60
Estimated Etr 1.93 2.30 2.34 4.97 7.46 9.16 10.17 8.76 6.44 3.86 1.37 1.39 60.15
Std Dev Et 0.58 0.50 0.43 0.77 0.71 0.83 0.37 0.50 0.58 0.53 0.23 0.20 2.71
All Values are 30 Year Averages. Effective Precipitation is 80 Percent of Total During Growing Season

Blank values

Adapted from Hill,

(if any)

1994,

of ET Ref in early and late months denotes only seasonal calibration data
Consumptive Use of Irrigated Crops in Utah,

Ut Ag Exp Stn Res Rpt #145 Utah State Univ.

Logan UT

IMONONANQ 147 DA/
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Soit Map—Grand County, Utah - Central Part
(Soil Survey Map)

MAP LEGEND MAP INFORMATION
Area of Interest (AQI) Yy  Very Stony Spot Original soil survey map sheets were prepared at publication scale
Area of Interest (AOI) ) W Viewing scale and printing scale, however, may vary from the
) ¥ et Spot original. Please rely on the bar scale on each map sheet for proper
Soils N Other map measurements.
Soil Map Units i
Special Line Features Source of Map:  Natural Resources Conservation Service
Special Point Features - Gully Web Soil Survey URL:  http:/iwebsoilsurvey.nrcs.usda.gov
i Blowout CT Coordinate System:  UTM Zone 12N
.- Short Steep Slope
[  Borrow Pit This product is generated from the USDA-NRCS certified data as of
o Other the version date(s) listed below.
W Clay Spot !
Closed Depression Political Features Soil Survey Area:  Grand County, Utah - Central Part
* Public Land Survey Survey Area Data:  Version 4, Dec 21, 2006
b Gravel Pit T hip and R
i ravel ! UJ ownship and Range Date(s) aerial images were photographed:  7/6/1997
Gravelly Spot [  Section . .
. The orthophoto or other base map on which the soil lines were
& Landfil Municipalities compiled and digitized probably differs from the background
) I} Cities imagery displayed on these maps. As a result, some minor shifting
tava Flow . . .
' - of map unit boundaries may be evident.
. Marsh D Urban Areas

P Mine or Quarry Water Features

QOceans

=] Misceltaneous Water,
) Streams and Canals

] Perennial Water
Transportation
e Rock Outcrop Rails
+ Saline Spot Roads
Sandy Spot A Interstate Highways
= Severely Eroded Spot . US Routes
i Sinkhole State Highways
b Slide or Slip A~ Local Roads
o Sodic Spot Other Roads
= Spoil Area
b4] Stony Spot
Natural Resources Web Soil Survey 2.0 412112008

<E=H  Gonservation Service National Cooperative Soil Survey - Page 2 of 3



Soil Map—Grand County, Utah - Central Part Soil Survey Map

‘ Map Unit Legend

Grand County, Utah - Central-Part (UT624)

Map Unit Symbol Map.Unit Name Acres in AOI ' B Perceqt of AOI

111 Chipeta complex ; 4473 68.0%

130 Mesa fine sandy loam, 2106 | 133.0 | 20.2%

! [ percent slopes |

| — _

|31 Mesa-Chipeta-Thedalund ! 61.9 9.4%

] family complex ! |

175  Toddler-Ravola-Glenlon 159, 2.4%

i | families association i ;

. ' | 1

' Totals for Area of Interest (AOI) j 658.0 [ 100.0% !
L g;':; Natural Resources Web Soil Survey 2.0 4/21/2008
et
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Component Legend

Grand County, Utah - Central Part

Pel of Pct. slope
Map unit symbol and name ma 'Un“ Component name Component kind
P Low I RV I High
11
Chipeta complex
40 Chipeta Series 1 6 10
30 Chipeta Series 1 6 10
30
Mesa fine sandy loam, 2 1o 6 percent
slopes
75 Mesa Series 2 4 6
31:
Mesa-Chipeta-Thedatund family
complex
25 Chipeta Series 25 38 50
25 Mesa Series 2 4 6
20 Thedalund family Family 30 40 50
75:
Toddler-Ravola-Glenton families
association
25 Ravola family Family 0 2 3
25 Toddler family Family 0 2 3
20 Glenton family Family 0 2 3
US DA N‘ltur‘ll Reso“rces This report shows only the major soils in each map unil. Others may exist
— Tabular Data Version: 4

—/—_ - .
m Conservation Service Tabular Data Version Date: 12/21/2006 Page 1 of 1



Source of Reclamation Material-Grand County, Ulah - Central Part

Solitude Landfill

Source of Reclamation Material

Source of Reclamation Material— Su'mmary by Map Unit — Grand County, Utah - Central Part

Map unit
symbol

Map unit name

Rating

Component
name (percent)

Rating reasons
(rating values)

""Acres in AOI' | Percent of AOI

1

:30

Chipeta complex

Mesa fine sandy
loam, 2 to 6
percent slopes ‘

Poor

Poor

Chipeta (40%)

Chipeta (30%)

Droughty (0.00)

Depth to bedrock
(0.00)

Too alkaline

; content (0.08)
S
Organic malter
[ content low

| (013 g

i Too clayey (0.00) .

| Droughty (0.00)

‘ Depth to bedrock
1 (0.00)

L
| Too alkaline

Carbonate '
¢ content (0.08)

i Too alkaline
I (0.00)

i Organic matter
| content low

I (0.97)

g‘v'\iater erosion
i (0.99)

450.5

67.8%

Natural Resources

“#  Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

4/21/2008
Page 1 of 3



Source of Reclamation Material-Grand County, Utah - Central Part Solitude Landfill

. Source of Reclamation Material— Summary by Map Uﬁit — Grand County, Utah - Central Part
Map unit Map unit name Rating Component Rating reasons Acres in AOI Percent of AOI
symbol name (percent) | (rating values)
(31 Mesa-Chipeta- Poor Mesa (25%) 1 Too alkaline 62.8 9.4%
Thedalund I (000) i

' family complex

| i content (0.08)

j | Organic matter
[ | content low

,-\
o
N
w

=

fSodium content
i (0.97)

| Water erosion
(0.99) i

]
i - —_— —t ‘
i
I

Chipeta (25%) i Too clayey (0.00) '
. I

i i

1 ! Depth to bedrock |

? | (0.00)

| I i

i , Too alkaline ‘
|

5‘ (0.00)

j Carbonate
| content (0.08)

S S

! 75 Toddler-Ravola-
! Glenton
1 families

‘ l association _" T
B i : - Water erosion
; ! ¢ (0.90)

Ravola family Carbonate

|

!

|

|

(25%) content (0.08) i
i

I

1

|

Fair Toddler family }Organic matter J 17.1, 2.6%

(25%) 1 contentlow 1
|

. S
(o)
=]
A=

iTo!a!s for Area of Interest (AQC!) } 664.9 | 100.0% i

P - _

Source of Reclamation Material— Summary by Rating Value

Rating 1 . Acresin AOI . Percent of AOI
{Poor { 647.8 | 97.4%

| Fair 171 2.6%

534 Natural Resources Web Soil Survey 2.0 4/21/2008
Conservation Service National Cooperative Soil Survey Page 2 of 3



Source of Reclamation Material-Grand County, Utah - Central Part

Solitude Landfill

Description

Reclamation material is used in areas that have been drastically disturbed by
surface mining or similar activities. When these areas are reclaimed, layers of soil
material or unconsolidated geological material, or both, are replaced in a vertical
sequence. The reconstructed soil favors plant growth. The ratings do not apply to
quarries or other mined areas that require an offsite source of reconstruction
material. The ratings are based on the soil properties that affect erosion and stability
of the surface and the productive potential of the reclaimed soil. These properties
include the content of sodium, salts, and calcium carbonate; reaction; available
water capacity; erodibility; texture; content of rock fragments; and content of organic
matter and other features that affect fertility.

The soils are rated "good," "fair,” or "poor" as potential sources of reclamation
material. The ratings are based on the amount of suitable material and on soil
properties that affect the ease of excavation and the performance of the material
after it is in place. The thickness of the suitable material is a major consideration.
The ease of excavation is affected by large stones, depth to a water table, and
slope. How well the soil performs in place after it has been compacted and drained
is determined by its strength (as inferred from the AASHTO classification of the soil)
and linear extensibility (shrink-swell potential). Normal compaction, minor
processing, and other standard construction practices are assumed.

When the material is properly used in reclamation, a rating of "good" means that
establishing and maintaining vegetation are relatively easy, that the surface is
stable and resists erosion, and that the reclaimed soil has good potential
productivity. A rating of "fair” means that vegetation can be established and
maintained and the soif can be stabilized through modification of one or more
properties. For satisfactory performance, it may be necessary to topdress with
better suited material or add soil amendments. A rating of "poor" means that
revegetation and stabilization are very difficult and costly. To establish and maintain
vegetation, it is necessary to topdress with better suited material.

Numerical ratings between 0.00 and 0.99 are given after the specified features.
These numbers indicate the degree to which the features limit the soils as sources
of reclamation material. The lower the number, the greater the limitation.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

i

Natural Resources Web Soil Survey 2.0
Conservation Service National Cooperative Soil Survey

4/21/2008
Page 3 of 3



Topsoil Source-Grand County, Utah - Central Part

Solitude Landfill

Topsoil Source

Topsbil Source— Summary by Map Unit — Grand County, Utah - Central Part

Map unit
symbol

Map unit name

Rating

Component
name (percent)

Rating reasons
(rating values) ~

Acres in AOI

Percent of AOI

(11

Chipeta complex

Poor

Chipeta (40%) |

1

Salinity (0.00) !

Depth to bedrock
(0.00)

i
Carbonate ]

Sodium content
(0.22)

il

Too clayey (0.57) |

I
I
i

Chipeta (30%)

Mesa fine sandy
loam, 2 to 6
percent slopes

o

Too clayey (0.00) f

Salinity (0.00) i

Depth 1o bedrock |
(0.00) !
!

——

Carbonate
content (0.08)

!
!
Sodium content !

(0.22) |

Hard to reclaim '
(rock i
fragments)

(0.00) |

l
|
]

Carbonate
content (0.68)

Salinity (0.88)

450.5

67.8%

S

G

Natural Resources

Conservation Service

Web Soil Survey 2.0

National Cooperative Soil Survey

4/21/12008
Page 1 of 3



Topsoil Source-Grand County, Utah - Central Part

Solitude Landfill

‘ Topsoil Source— Summary by Map Unit — Grand-County, Utah - Central Part
Map unit Map unit name Rating. Component Rating reasons Acres in AOI Percent of AOI
symbol name (percent) | (rating values)

31 Mesa-Chipeta- Poor Mesa (25%) Hard to reclaim | 62.81 9.4%

Thedalund (rock i

family complex fragments) w!

(0.00) |
| Carbonate ‘ ,
| content (0.68) i
Salinity (0.88) u
i e !
; Sodium content ‘
] [ % (0.98) }' i
! ! . p——. - — ; !
i | | Chipeta (25%) Slope (0.00) 1 i
| [Too layey (0.00)| i
| | | Salinity (0.00) | | i

| w | Sainy 009 |
1 v i Depth to bedrock i | "
| ! | (0.00) .‘ ! !
[ F—— ! ’
f Carbonate | |
| l content (0.0B)J ; !
: , i
i ' ; Thedalund family | Slope (0.00) : | ;
[ | i (20%) Fo ey i :
! ! I Depth to bedrock : i
| ! ! (0.10) [ ;
i | | : !
[ i ! Too clayey (0.48) ‘ |
J‘ | I Rock fragments “ |
| L | ©81 | |
175 | Toddler-Ravola- |Fair }Toddler family | Salinity (0.88) | 171 26% !
: ' Glenton | (25%) [ ; i
i i families ! - : X i
i association [ Glenton family Carbonate | i i
' | l (20%) content (0.08) ; ; ;
| l | Sodium content | J ‘
; : | (0.98) | ‘ |
; ! i .
, Totals for Area of Interest (AOH) f 664.9 L 100.0% |
Topsoil Source— Summary by Rating Value
Rating l Acres in AOI Percent of AOI

' Poor ’ 647.8 97.4%

h T - T T T T T T T R
' Fair ! 17.1 2.6%!
U524 Natural Resources Web Soil Survey 2.0 4/21/2008
~5H®  Conservation Service National Cooperative Soil Survey Page 2 of 3



Topsoil Source—Grand County, Utah - Central Part Solitude Landfill

Description

Topsoil is used to cover an area so that vegetation can be established and
maintained. The upper 40 inches of a soil is evaluated for use as topsoil. Also
evaluated is the reclamation potential of the borrow area. Normal compaction,
minor processing, and other standard construction practices are assumed.
The soils are rated "good,"” "fair,” or "poor" as potential sources of topsoil. The
ratings are based on the soil properties that affect plant growth; the ease of
excavating, loading, and spreading the material; and reclamation of the borrow
area. Toxic substances, soil reaction, and the properties that are inferred from soil
texture, such as available water capacity and fertility, affect plant growth. The ease
of excavating, loading, and spreading is affected by rock fragments, slope, depth
to a water table, soil texture, and thickness of suitable material. Reclamation of the
borrow area is affected by slope, depth to a water table, rock fragments, depth to
bedrock or a cemented pan, and toxic material.

Numerical ratings between 0.00 and 0.99 are given after the specified features.
These numbers indicate the degree to which the features limit the soils as sources
of topsoil. The lower the number, the greater the limitation.

The surface layer of most soils is generally preferred for topsoil because of its
content of organic matter. Organic matter greatly increases the absorption and
retention of moisture and nutrients for plant growth.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Lower

Natural Resources Web Soil Survey 2.0 4/21/2008
Conservation Service National Cooperative Soil Survey Page 3 0of 3



Roadfili Source-Grand County, Utah - Central Part

Solitude Landfill

Roadfill Source

Roadfill Source— Summary by Map Unit — Grand County, Utah - Central Part

Map .unit v . Map uni_i name Rating Component Rating reasons Acres in AOI Percent of AOI
symbol name (percent) "(ratir'\g values) :
11 Chipeta complex |Poor Chipeta (40%) Depth to bedrock 450.5 67.8%
(0.00) l
: \
i ' 'Low strength ‘
: ' (0.00) ; ‘
i h | !
g Chipeta (30%) | Depth to bedrock 1 : |
f i | (0.00) 1 ! 4
i | e ; !
i \ : ' Low strength ; ! i
! ' ; | (0.00) ; :
| | Shrink-swell | |
i (0.79) i |
[— e S T
130 Mesa fine sandy |Good Mesa (75%) | 134.5 ; 20.2% -[
f loam, 210 6 | ' ! i
[ percent slopes | ‘ ] i
b | - !
131 Mesa-Chipeta- | Poor Chipeta (25%) | Depth to bedrock | 62.8 f 9.4% |
{ Thedalund (0.00) ; ; !
| family complex P ' :
: Slope (0.00) ’ I !
T T T ] | I
i Low strength : : :
! (0.00) } ;
Thedalund family * Slope (0.00) | : !
' 20% e e ! ;
. (20%) Depth to bedrock | g j
i | (0.00) | r ;
| b o : :
! i : Low strength | ! ;
3 i (0.00) ! j |
: Shrink-swell ‘l
5 (0.87) ;
[75 Toddler-Ravola- | Good Toddler family 1 171 { 2.6% ‘
! Glenion (25%) ! !
; families | . ! !
[ association | Ravola family " ?
i ! (25%) | i X ;
{Glenton family | i [ ‘.
J (20%) | | J !
] I _ -
; !
'Totals for Area of Interest (AOI) ‘ 664.9 J 100.0% ’
Roadfill Source— Summary by Rating Value
Rating Acres in AO! l Percent of AOI
'Poor i 51331 77.2% |
Good i 1516 22.8% |
Natural Resources Web Soil Survey 2.0 4/21/2008
Conservation Service National Cooperative Soil Survey Page 1 of 2



Roadfill Source—Grand County, Utah - Central Part Solilude Landfill

. Description

Roadfill is soil material that is excavated in one place and used in road
embankments in another place. The soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less exacting in design than
higher embankments. The ratings are for the whole soil, from the surface to a depth
of about 5 feet. It is assumed that soil layers will be mixed when the soil material is
excavated and spread.

The soils are rated "good," "fair," or "poor" as potential sources of roadfill. The
ratings are based on the amount of suitable material and on soil properties that
affect the ease of excavation and the performance of the material after it is in place.
The thickness of the suitable material is @ major consideration. The ease of
excavation is affected by large stones, depth to a water table, and slope. How well
the soil performs in place after it has been compacted and drained is determined
by its strength (as inferred from the AASHTO classification of the soil) and linear
extensibility (shrink-swell potential). Normal compaction, minor processing, and
other standard construction practices are assumed.

Numerical ratings between 0.00 and 0.99 are given after the specified features.

These numbers indicate the degree to which the features limit the soils as sources
of roadfill. The lower the number, the greater the limitation.

Rating Options

‘ Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Lower

!-'j:j-"'g Natura! Resources Web Soil Survey 2.0 4/21/2008
o*¥% Conservation Service National Cooperative Soil Survey Page 2 of 2



Gravel Source-Grand County, Utah - Central Part

Solitude Landfill

Gravel Source

Gravel Sourcé— Summary by Mép Unit — Grand County, Utah - Central Part
Map unit Map unit name Rating Component” | Rating reasons Acres in AO! Percent of AOI
symbol. name (percent) | (rating values)
i1 Chipeta complex | Poor ;Cnipeta (40%) Bottom fayer ; 450.5 67.8%
; | oo
| Thickest layer |
: | (0.00) [
[Chipeta (30%) | Bottom layer \
i (0.00) |
! ———— !
: Thickest layer | | :
| | | (0.00) , ! |
- Ty S
:30 Mesa fine sandy |Fair : Mesa (75%) |Bottom Iayer ! 134.5 20.2% |
: loam, 2 to 6 i (0.00) ]
f percenl siopes 1 o T ]
! i Thickest layer i |
| | ©.19) |
I - i - U
{31 Mesa-Chipeta- Poor }Chlpeta (25%) Bottom layer : 62.8 9.4%
; Thedalund (0.00) !
i family complex ‘[ oy E
! i Thickest layer i i
; l (LN |
: i 1Thedalund family , Bottom layer ; |
i L (20%) | (0.00) : . |
| | ] | |
‘- | Thickest layer | |
! j ‘L (0.00) !
;’75 Toddler-Ravola- | Poor : Toddler famlly ? Bottom layer E 171 | 2. 6% X
; Glenton L (25%) | (0.00) j ;
[ families | ‘*T*h*;‘t_l -
-’ association [ ickest layer
i } | (0.00) ‘
i | Ravola family | Bottom layer | i
| | (25%) | (0.00) | |
! ! ' }Thickesl layer { !
: A : | | (0.00) ! :
i i ‘ g !
i ! | 'Glenton family i Bottom layer i !
| i i ; (20%) i (O 00) rrrrrrrrrr f ‘
; I i E Thickest layer |
: i l 4 (0.00) ‘ w
' | S ] | !
'TTotals for Area of Interest (AQH) ! 664.9 ] 100.0% ’
_____ — - '
Gravel Source— Summary by Rating Value
Rating 1 Acres in AOI Percent of AO1
Poor | 530.4 79.8%
Fair 5 1345 20.2%
Natural Resources Web Soil Survey 2.0 4/21/2008
Conservation Service National Cooperative Soil Survey Page t of 2



Gravel Source-Grand County, Utah - Central Part Solitude Landfill

‘ Description

Grave! consists of natural aggregates (2 to 75 miliimeters in diametet) suitable for
commercial use with a minimum of processing. It is used in many kinds of
construction. Specifications for each use vary widely. Only the probability of finding
material in suitable quantity is evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect excavation of the material.

The properties used to evaluate the soil as a source of gravel are gradation of grain
sizes (as indicated by the Unified classification of the soil), the thickness of suitable
material, and the content of rock fragments. If the bottom layer of the soil contains
gravel, the soil is considered a likely source regardless of thickness. The
assumption is that the gravel layer below the depth of observation exceeds the
minimum thickness. The ratings are for the whole soil, from the surface to a depth
of about 6 feet. Coarse fragments of soft bedrock, such as shale and siltstone, are
not considered to be gravel.

The soils are rated "good,"” "fair," or "poor" as potential sources of gravel. A rating
of "good” or "fair" means that the source material is likely to be in or below the soil.
The bottom layer and the thickest layer of the soils are assigned numerical ratings.
These ratings indicate the likelihood that the layer is a source of gravel. The number
0.00 indicates that the layer is a poor source. The number 1.00 indicates that the

layer is a good source. A number between 0.00 and 1.00 indicates the degree to

which the layer is a likely source. :

. Rating Options

Aggregation Method: Dominant Condition
Component Percent Culoff: None Specified

Tie-break Rule: Lower

"‘;,u_f Natural Resources Web Soil Survey 2.0 4/21/2008
“*%&2  Conservation Service National Cooperative Soil Survey Page 2 of 2




Sand Source-Grand County, Utah - Central Part

Solitude Landfill

Sand Source

Sand Source— S'ummary by Map Unit — Grand County, Utah - Central Part

Map unit
symbol

Map unit name

Rating

Component
name (percent)

Rating reasons
(rating values) -

Acres in AOI

Percent of AOl

11

iChipeta complex

Poor

Chipeta (40%)

Bottom layer
(0.00)

Thickest layer
(0.00)

Chipeta (30%)

Bottom layer
(0.00)

Thickest layer
(0.00)

450.5

' Mesa fine sandy
loam, 2to 6
percent slopes

Poor

Mesa (75%)

Bottom layer
(0.00)

Thickest layer
(0.00)

67.8%

20.2%

31

I
I
i
i
|
I
| Mesa-Chipeta-

I Thedatund

i family complex

|
|

Poor

Mesa (25%)

Bottom fayer
(0.00)

| Thickest layer
[ (0.00)

Chipeta (25%)

Bottom layer
(0.00)

| Thickest layer

‘I (0.00)

(20%)

Thedalund family ! Bottom layer

i (0.00)

| Thickest layer
| (0.00)

9.4%

75

Toddler-Ravola-
Glenton
families
associalion

; Toddler family
| (25%)

I Bottom layer

[ 000
| Thickest layer
(0.00)

!

I Ravola family
i (25%)

f

|

1

!
E
|
| Bottom fayer
(0.00)

!Thickest layer
(0.00) |

171

2.6%

;;Tota!s for Area of Interest (AO!)

664.9 |

1
100.0% ;

Sand Source— Summary by Rating Value

Rating

Acres in AO!

Percent of AOI

"Poor

664.9 |

100.0% |

Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

4/21/2008
Page 1 0of 2



Sand Source--Grand County. Utah - Central Part Solitude Landfill

' Description

Sand is a natural aggregate (0.05 millimeter to 2 millimeters in diameter) suitable
for commercial use with a minimum of processing. It is used in many kinds of
construction. Specifications for each use vary widely. Only the probability of finding
material in suitable quantity is evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect excavation of the material.

The properties used to evaluate the soil as a source of sand are gradation of grain
sizes (as indicated by the Unified classification of the soil), the thickness of suitable
material, and the content of rock fragments. If the bottom layer of the soil contains
sand, the soil is considered a likely source regardless of thickness. The assumption
is that the sand layer below the depth of observation exceeds the minimum
thickness. The ratings are for the whole soil, from the surface to a depth of about
6 feet.

The soils are rated "good,” "fair,” or "poor” as potential sources of sand. A rating of
"good"” or "fair" means that sand is likely to be in or below the soil. The bottom layer
and the thickest layer of the soil are assigned numerical ratings. These ratings
indicate the likelihood that the layer is a source of sand. The number 0.00 indicates
that the layer is a "poor source.” The number 1.00 indicates that the layeris a "good

~source.” A number between 0.00 and 1.00 indicates the degree to which the layer
is a likely source.

Rating Options

‘ Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Lower

US4 Natural Resources Web Soil Survey 2.0 4/21/2008
== Conservation Service National Cooperative Soil Survey Page 2 of 2



Representative Slope—Grand County, Utah - Central Part

Solitude Landfill

Representative Slope

Representative Slope— Summary by Map Unit — Grand County, Utah - Central Part
Map unit symbol Map unit name _ Rating (percent) Acres in AOl Percent of AOI

11 Chipeta complex 6.0 ! 462.7 , 67.7%
‘530 Mesa fine sandy loam, 2 (4.0 i 136.3 19.9%
: to 6 percent slopes |
e —— _ —

i 31 Mesa-Chipeta- 38.0 | 67.2 9.8%

{ | Thedalund family |

! | complex '

;75 } Toddler-Ravola-Glenton 2.0 | 17.1 2.5%

{ families association | ' ‘
i i :
. Totals for Area of Interest (AOI) : 683.4 ; 100.0% |

Description

Slope gradient is the difference in elevation between two points, expressed as a

percentage of the distance

between those points.

The slope gradient is actually recorded as three separate values in the database.
A low value and a high value indicate the range of this attribute for the soil
component. A "representative” value indicates the expected value of this attribute
for the component. For this soil property, only the representative value is used.

Rating Options

Units of Measure.: percent

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Higher

Interpret Nulls as Zero: No

B
P

Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey

4/21/2008
Page 1 of 1



Hydrologic Soil Group—Grand County, Utah - Central Part

Solitude Landfill

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Grand County, Utah -.Central Part

Map unit symbol Map unit name Rating Acres.in AOl NE Percent of AOI

Chipeta complex D 462.7

Mesa fine sandy loam, 2 |B i 136.3
to 6 percent slopes

Mesa-Chipeta- B 67.2
Thedalund family
complex

|
|
| Toddler-Ravola-Glenton |B 17.1
J families association ‘

- Totals for Area of Interest (AOI)

| 6834 |

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderete rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

100.0% |

5734 Natural Resources Web Soil Survey 2.0
*¥22  Conservation Service National Cooperative Soil Survey
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Hydrologic Soil Group-Grand County, Utah - Central Part Solitude Landfill

‘ : Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified

Tie-break Rule: Lower

1% Natural Resources Web Soil Survey 2.0 4/21/2008
“%2  Conservation Service National Cooperative Soil Survey Page 2 of 2




Drainage Class~Grand County, Utah - Central Part

Solitude Landfill

Drainage Class

Drainage Class— Summary by Map Unit — Grand County, Utah - Central.Part
Map unit symbol", Map unit name Rating Acres in AOI Percent of AOI

111 Chipeta complex Well drained 462.7 67.7% !
S —_— o

30 Mesa fine sandy toam, 2 | Well drained 136.3 19.9% !

i to 6 percent slopes

131 Mesa-Chipeta- Well drained 67.2 ] 9.8% .

! Thedalund family ]\ !

! !

[ complex J‘ ]

i

|75 Toddler-Ravola-Glenton | Well drained 171 2.5% 1

i families association '

I 1

1 Totals for Area of Interest (AOI) 683.4 100.0% j

Description

"Drainage class (natural)" refers to the frequency and duration of wet periods under
conditions similar to those under which the soil formed. Alterations of the water
regime by human activities, either through drainage or irrigation, are not a
consideration unless they have significantly changed the morphology of the soil.
Seven classes of natural soil drainage are recognized-excessively drained,
somewhat excessively drained, well drained, moderately well drained, somewhat
poorly drained, poorly drained, and very poorly drained. These classes are defined
in the "Soil Survey Manual.”

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified

Tie-break Rule: Higher
Natural Resources Web Soil Survey 2.0 4/21/2008
Conservation Service National Cooperative Soil Survey Page 1 of 1



. Flooding Frequency C\ass'd County, Utah - Central Part .

(Solitude Landfill)

i ,‘;'!.“‘ Cogb oy ;,', ”‘, AR
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Natural Resources - Web Soil Survey 2.0 4/21/2008
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Fiooding Frequency Class—Grand County, Utah - Central Part
(Solitude Landfill) -

MAP LEGEND o MAP INFORMATION

Area of Interest (AOl) Il State Highways Original soil survey map sheets were prepared at publication scale.
Area of Interest (AOI) Viewing scale and printing scale, however, may vary from the

~te Local Roads original. Please rely on the bar scale on each map sheet for proper

Soils

Other Roads map measurements.
Soil Map Units
Source of Map:  Natural Resources Conservation Service
Soil Ratings ) Web Soil Survey URL:  hitp://websoilsurvey.nrcs.usda.gov
[Z]  Nere Coordinate System:  UTM Zone 12N
N [ .
[]  veryRare ' This product is generated from the USDA-NRCS certified data as of
7 Rae the version date(s) listed below
] Occasional Soil Survey Area:  Grand County, Utah - Central Part
Survey Area Data: Version 4, Dec 21, 2006
F t
D requen Date(s) aerial images were photographed:  7/6/1997
Very Frequent . -
o ’ . The orthophoto or other base map on which the soil lines were
Political Features . compiled and digitized probably differs from the background
Public Land Survey imagery displayed on these maps. As a result, some minor shifting
[T]  Township and Range ’ of map unit boundaries may be evident
]  Ssection

Municipalities
e} Cities

D Urban Areas

Water Features

Oceans

Streams and Canals

Transportation
it Ratls
Roads

< Interstate Highways

US Routes

USDA - Natural Resources Web Soil Survey 2.0 4/21/2008
Conservation Service National Cooperative Soil Survey Page 2 of 4



Flooding Frequency Class—Grand County, Utah - Centra!l Part

Sofitude Landfill

Flooding Frequency Class

Flooding Frei}uency Class— Summary by Map Unit — Grand County, Utah - Central Part
Map unit symbol Map unit name Rating’ : Acres in AOI : Percent of AOI
111 Chipeta complex None ‘ 462.7 67.7%
130 |Mesa fine sandy loam, 2 |None | 136.3 19.9% |
;' | to 6 percent slopes
131 ' Mesa-Chipeta- [ None 67.2 9.8%
| Thedalund family ; ; i
] complex ; ]
[ —— _ : — i
175 jToddIer—Ravota-Glenton Rare 17.1 f 2.5%
! i families association | i
| .
[ Totals for Area of Interest (A1) ! 683.4 | 100.0% |
Description
Flooding is the temporary inundation of an area caused by overflowing streams, by
runoff from adjacent slopes, or by tides. Water standing for short periods after
rainfall or snowmelt is not considered flooding, and water standing in swamps and
marshes is considered ponding rather than flooding.
Frequency is expressed as none, very rare, rare, occasional, frequent, and very
frequent.
"None" means that flooding is not probable. The chance of flooding is nearly 0
percent in any year. Flooding occurs less than once in 500 years.
"Very rare" means that flooding is very unlikely but possible under extremely
unusual weather conditions. The chance of flooding is less than 1 percent in any
year.
"Rare" means that flocding is unlikely but possible under unusual weather
conditions. The chance of flooding is 1 to 5 percent in any year.
"Occasional” means that flooding occurs infrequently under normal weather
conditions. The chance of flooding is 5 to 50 percent in any year.
"Frequent” means that flooding is likely to occur often under normal weather
conditions. The chance of flooding is more than 50 percent in any year but is less
than 50 percent in all months in any year.
"Very frequent” means that flooding is likely to occur very often under normal
weather conditions. The chance of flooding is more than 50 percent in all months
of any year.
Natural Resources Web Soil Survey 2.0 4/21/2008
National Cooperative Soit Survey Page 3 of 4
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Flooding Frequency Class—Grand County, Utah - Central Part Solitude Landfill

' Rating Options

Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: More Frequent

Beginning Month: January

Ending Month: December

4 Natural Resources Web Soil Survey 2.0 4/21/2008
“E3  Conservation Service National Cooperative Soil Survey Page 4 of 4




Depth to Water Table—Grand County, Utah - Central Part

Solitude Landfill

Depth to Water Table

Depth to Water Table— Summary by Map Unit — Grand County, Utah -'Centrat Part
Map unit symbol Map unit name Rating-(centimeters) Acres in AOL - Percent of AOI
111 | Chipeta complex >200 462.7 67.7%
[30 Mesa fine sandy loam, 2 | >200 136.3 19.9%
t to 6 percent slopes
131 Mesa-Chipeta- I>200 67.2 9.8%
‘[ Thedalund family i
I complex i
[ L R
175 Toddler-Ravola-Glenton |>200 17.1 2.5%
i‘ | families association |
| Totals for Area of Interest (AOH) | 683.4 jL 100.0%
Description
"Water table" refers to a saturated zone in the soil. It occurs during specified
months. Estimates of the upper limit are based mainly on observations of the water
table at selected sites and on evidence of a saturated zone, namely grayish colors
(redoximorphic features) in the soil. A saturated zone that lasts for less than a month
is not considered a water table.
This attribute is actually recorded as three separate values in the database. A low
value and a high value indicate the range of this attribute for the soil component. A
"representative” value indicates the expected value of this attribute for the
component. For this soil property, only the representative value is used.
Rating Options
Units of Measure: centimeters
Aggregation Method: Dominant Component
Component Percent Cutoff: None Specified
Tie-break Rule: Lower.
Interpret Nulls as Zero: No
Beginning Month.: January
Ending Month: December
>4 Natural Resources Web Soil Survey 2.0 4/21/2008
“ZE  conservation Service National Cooperative Soit Survey Page 1 of 1



K Factor, Rock Free-Grand County, Utah - Central Part

Solitude Landfili

K Factor, Rock Free

K Factor, Rock Free— Summéry By-Mép Unit — Grand County, Utah - Central Part
Map unit symbol " Map unit name ' Rating .Acres in AOI Percent of AO}
t11 Chipeta complex .37 462.7 67.7%
330 Mesa fine sandy toam, 2 |.28 136.3 19.9% ‘
i to 6 percent slopes
"31 Mesa-Chipeta- 1.37 = 67.2 9.8%
Thedalund family I
i complex |
75 Toddler-Ravola-Glenton | .43 : 17.1 2.5%
{ | families association |
' Totals for Area of Interest (AOI) J 683.4 } 100.0% ‘
Description
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by
water. Factor Kis one of six factors used in the Universal Soil Loss Equation (USLE)
and the Revised Universal Soil Loss Equation (RUSLE) to predict the average
annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and
on soil structure and saturated hydraulic conductivity (Ksat). Values of K range from
0.02 to 0.69. Other factors being equal, the higher the value, the more susceptible
the soil is to sheet and rill erosion by water.
"Erosion factor Kf (rock free)" indicates the erodibility of the fine-earth fraction, or
the material less than 2 millimeters in size.
Rating Options
Aggregation Method: Dominant Condition
Component Percent Cutoff: None Specified
Tie-break Rule: Higher
Layer Options: Surface Layer
Natural Resources Web Soil Survey 2.0 4/21/2008
Conservation Service National Cooperative Soil Survey Page 1 of 1



Frost Action—-Grand County, Utah - Central Part

Solitude Landfill

Frost Action

Frost Action— Summéfy by Map Unit — Grand County, Utah - Central Part

Map unit symbol"

Map unit.-name Rating Acres in AOI Percent of AOI

1

Chipeta complex | Low ‘. 462.7 67.7%

130

! Mesa fine sandy loam, 2 | Low 136.3 19.9%
| 1o 6 percent slopes
|

31

|

f Mesa-Chipeta- Low 67.2 9.8%
Thedalund family

complex

75

!
! Toddier-Ravola-Glenton | Low 171 2.5%
I families association |

{ Totals for Area of Interest (AOI) |

683.4 | 100.0% [

Description

Potential for frost action is the likelihood of upward or lateral expansion of the soil
caused by the formation of segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing. Frost action occurs when
moisture moves into the freezing zone of the soil. Temperature, texture, density,
saturated hydraulic conductivity (Ksat), content of organic matter, and depth to the
water table are the most important factors considered in evaluating the potential for
frost action. It is assumed that the soil is not insulated by vegetation or snow and
is not artificially drained. Silty and highly structured, clayey soils that have a high
water table in winter are the most susceptible to frost action. Well drained, very
gravelly, or very sandy soils are the least susceptible. Frost heave and low soil
strength during thawing cause damage to pavements and other rigid structures.

Rating Options
Aggregation Method. Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

U734 Natural Resources
Conservation Service

Web Soil Survey 2.0
National Cooperative Soil Survey P

4/21/2008
age 1 of 1



Chemical Soil Properties

‘ Grand County, Ulah - Central Part

. Effective . .
Map symbol Cation- cation- . ) Calcium o Sodlum
and soil name Depth exchange exchange Soil reaction carbon- Gypsum Salinity adsorptlon
capacity capacity ate ratio
In meq/100 g meq/100 g pH Pct Pct mmhos/icm
11:
Chipeta 0-3 15-22 8.5-9.6 30-40 1-10 8.0-16.0 5-15
3-8 14-19 8.5-9.6 30-40 1-10 8.0-16.0 5-15
Chipeta 0-2 15-22 8.5-9.6 30-40 1-10 8.0-16.0 5-15
2-4 14-19 8.5-9.6 30-40 1-10 8.0-16.0 5-15
4-11 20-26 8.5-9.6 30-40 1-10 8.0-16.0 5-15
11-18 20-26 8.5-9.6 30-40 1-10 8.0-16.0 5-15
18-22
30
Mesa 0-3 4.0-10 7.4-84 1-3 0 0.0-2.0 0-2
3-10 9.0-14 7.9-9.0 1-3 0 0.0-2.0 0-8
10-24 9.0-14 8.5-9.0 20-40 0 2.0-8.0 0-10
24-37 5.0-9.0 8.5-9.6 30-40 0-2 2.0-8.0 1-13
37-54 5.0-9.0 8.5-9.6 30-40 0-2 2.0-8.0 1-13
‘ 54-60 4.0-10 8.5-9.6 0 0-5 2.0-8.0 1-15
31:
Chipeta 0-3 15-22 8.5-9.6 30-40 1-10 8.0-16.0 5-15
3-8 20-26 8.5-9.6 30-40 1-10 8.0-16.0 5-15
8-12 . - -
Mesa 0-3 4.0-10 7.4-8.4 1-3 0 0.0-2.0 0-2
3-10 9.0-14 7.9-9.0 1-3 0 0.0-2.0 0-8
10-24 9.0-14 8.5-9.0 20-40 0] 2.0-8.0 0-10
24-37 5.0-9.0 8.5-9.6 30-40 0-2 2.0-8.0 1-13
37-54 5.0-9.0 8.5-9.6 30-40 0-2 2.0-8.0 1-13
54-60 4.0-10 8.5-9.6 0 0-5 2.0-8.0 1-15
Thedalund family 0-4 0.0-14 : 7.9-9.0 1-3 0-5 0.0-2.0 0-1
4-9 10-17 7.9-9.0 1-15 0-5 0.0-2.0 0-2
9-24 14-19 7.9-9.0 0 1-5 0.0-2.0 0-3
24-28
75:
Ravola family 0-3 7.0-14 7.9-9.0 30-40 0 2.0-8.0 0-4
3-7 7.0-13 7.9-9.0 30-40 0 2.0-8.0 0-8
7-10 7.0-10 7.9-9.0 30-40 0-2 4.0-16.0 2-8
10-29 10-14 7.9-9.0 30-40 0-4 4.0-16.0 2-8
29-60 10-14 7.9-9.0 30-40 0-4 4.0-16.0 2-10

This report shows only the major soils in each map unit. Others may exist.

US DA Natural Resources

—_—

. . . Tabular Data Version: 4
Conservation Service Tabular Data Version Date: 12/21/2006 Page 1 of 2




Chemical Soil Properties

Grand County, Utah - Central Part

Cation Effective Calcium Sodi
Map symbol ation- calion- . . - odium
and soil name Depth exchan_ge exchange Soil reaction carbon- Gypsum Salinity adsorption
capacity capacity ate ratio
n meq/100 g meq/100 g pH Pct Pct mmhosicm
75:
Toddler family 0-7 10-16 .- 7.9-9.0 3-15 0-1 2.0-8.0 0-4
7-12 9.0-14 7.9-9.0 1-3 0-3 2.0-8.0 0-4
12-36 14-18 7.9-9.0 1-3 0-3 2.0-8.0 0-4
36-60 9.0-10 7.9-9.0 3-15 0-3 2.0-8.0 1-10
Glenton family 0-2 3.0-11 7.9-9.6 30-40 0 0.0-8.0 0-5
2-6 2.0-9.0 7.9-9.6 30-40 0 0.0-8.0 0-5
6-19 2.0-9.0 7.9-9.6 30-40 0-1 0.0-8.0 0-10
19-31 2.0-9.0 7.9-9.6 30-40 0-1 0.0-8.0 0-10
31-55 2.0-9.0 - 7.9-9.6 30-40 0-1 0.0-8.0 0-10
55-62 2.0-9.0 7.9-9.6 15-30 0-3 0.0-8.0 0-10
US DA N‘ltlll“ll R esources This report shows only the major soils in each map unit Olhers may exisl.

( Tabular Data Version: 4
X 7
onservation Service Tabular Data Version Date: 12/21/2006 Page 2 of 2




Chemical Soil Properties

. Grand County, Utah - Central Part

. Effective . .
Map symbol Depth c:;mn- cation- Soil reaction Cafmr? Gypsum Salinit dSOdluxm
; p exchange oil reactio carbon ypsu alinity adsorption
and soil name capacity exchaqge ate ratio
capacity
In meqg/100 g meq/100 g pH Pct Pct mmhosicm
11:
Chipela 0-3 15-22 8.5-9.6 30-40 1-10 8.0-16.0 5-15
3-8 14-19 8.5-9.6 30-40 1-10 8.0-16.0 5-15
8-12
Chipeta 0-2 15-22 8.5-9.6 30-40 1-10 8.0-16.0 5-15
2-4 14-19 8.5-9.6 30-40 1-10 8.0-16.0 5-15
4-11 20-26 85-9.6 30-40 1-10 8.0-16.0 5-15
11-18 20-26 8.5-9.6 30-40 1-10 8.0-16.0 5-15
18-22
30:
Mesa . 0-3 4.0-10 --- 7.4-84 1-3 0 0.0-2.0 0-2
3-10 9.0-14 7.9-9.0 1-3 0 0.0-2.0 0-8
10-24 9.0-14 8.5-9.0 20-40 0 2.0-8.0 0-10
24-37 5.0-9.0 - 8.5-9.6 30-40 0-2 2.0-8.0 1-13
37-54 5.0-9.0 8.5-9.6 30-40 0-2 2.0-8.0 1-13
‘ 54-60 4.0-10 8.5-9.6 0 0-5 2.0-8.0 1-15
31
Chipeta 0-3 15-22 - 8.5-9.6 30-40 1-10 8.0-16.0 5-15
3-8 20-26 8.5-9.6 30-40 1-10 8.0-16.0 5-15
8-12 --- - - ---
Mesa 0-3 4.0-10 —-- 7.4-8.4 1-3 0 0.0-2.0 0-2
3-10 9.0-14 7.9-9.0 1-3 0 0.0-2.0 0-8
10-24 9.0-14 8.5-9.0 20-40 ¢} 2.0-80 0-10
24-37 5.0-9.0 8.5-9.6 30-40 0-2 2.0-8.0 1-13
37-54 5.0-9.0 - 8.5-9.6 30-40 0-2 2.0-8.0 1-13
54-60 4.0-10 8.5-9.6 o] 0-5 2.0-8.0 1-15
Thedalund family 0-4 0.0-14 --- 7.9-9.0 1-3 0-5 0.0-2.0 0-1
4-9 10-17 7.9-9.0 1-15 0-5 0.0-2.0 0-2
9-24 14-19 -- 7.9-9.0 0 1-5 0.0-2.0 0-3
24-28
75:
Ravola family 0-3 7.0-14 7.9-9.0 30-40 0 2.0-8.0 0-4
3-7 7.0-13 7.9-9.0 30-40 0 2.0-8.0 0-8
7-10 7.0-10 - 7.9-9.0 30-40 0-2 4.0-16.0 2-8
10-29 10-14 7.9-9.0 30-40 0-4 4.0-16.0 2-8
29-60 10-14 - 7.9-9.0 30-40 0-4 4.0-16.0 2-10

l This report shows only the major soils in each map unil. Olhers may exist.

US [DA Natural Resources 4
C ) Serv Tabular Data Version: 4
onservation Service Tabular Data Version Date: 12/21/2006 Page 1of 2




Chemical Soil Properties

. Grand County, Utah - Central Part

. Effective . .
M bol Cation- cation- Calcium Sodium
éﬂp s_?/m 0 Depih exchange exchange Soil reaction carbon- Gypsum Salinity adsorption
and sofl name capacity capacig/ ate ratio
In meqgl/100 g meq/100 g pH Pct Pct mmhosicm
75:
Toddler family 0-7 10-16 7.9-9.0 3-15 0-1 2.0-8.0 0-4
7-12 9.0-14 7.9-9.0 1-3 0-3 2.0-8.0 0-4
12-36 14-18 7.9-9.0 1-3 0-3 2.0-8.0 0-4
36-60 9.0-10 7.9-9.0 3-15 0-3 2.0-8.0 1-10
Glenton family 0-2 3.0-11 --- 7.9-9.6 30-40 0 0.0-8.0 0-5
2-6 2.0-9.0 7.9-9.6 30-40 0 0.0-8.0 0-5
6-19 2.0-9.0 7.9-9.6 30-40 0-1 0.0-8.0 0-10
19-31 2.0-9.0 7.9-9.6 30-40 0-1 0.0-8.0 0-10
31-55 2.0-9.0 7.9-9.6 30-40 0-1 0.0-8.0 0-10
55-62 2.0-9.0 7.9-9.6 15-30 0-3 0.0-8.0 0-10
‘ US DA N']t“r‘]l ReSO“r(‘eq This report shows only the major soils in each map unit. Others may exist.

Tabular Data Version: 4

Conservation Service Tabular Data Version Date: 12/21/2006 Page 2 of 2




EXHIBIT G

BROWN’S WASH HYDROLOGY
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POINT PRECIPITATION
FREQUENCY ESTIMATES
FROM NOAA ATLAS 14
Utah 39.0417 N 109.9167 W 5816 feet

from "Precipianion-Frequency Atlas of the Unied Sizies” NOAA Aillas 14, Volume | Version 4
G M Bonnin. D Martin B Lin. T Parzvhok. M Yehia and D Riley
NOCAA. Nanional Weather Senvce. Silver Spring. Manvland 2006

Exnacted Fi Mar 14 2008
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Other Maps/Photographs -

View USGS digital orthopboto quadrangle (DOQ) covering this location from TerraServer: USGS Aerial Photograpb may also be avajlable
from this sne A DOQ s a computer-generaied image of an aenal photogiaph m which image displacement caused by terramn rebief and camera s
has been removed 1t combines the image characteristics of a photograph with the geometric qualities of a map. Visit the USGS for more
information

Watershed/Stream Flow Information -

Climate Data Sources -

Freciypianon frequency resulis are based on dota from a varien: of sources. bui largelv NCDC. The following links provide general informarnion
ahoul observing sies i the area. regardless of if their daia was used in this studv. For detailed information aboui the siations used 11 this siudh.
please refer 10 our documenianon

+/-30 minutes QR +/-1.degree  of thys location (39.0417/-109 9167). Digital ASCII daia can be obtained dircctly from

Find Natural Resources Conservauon Senvice (NRCS)Y SNOTEL (SNOwpack TELemetry) stations by visiing the
Western Regional Climate Cepler's state-specific SNOTEL station maps

Bydrometeorological Design Studies Center
DOC/NOAA/National Westher Service
1325 East-West Bighway
Silver Spring, MD 20910

{301) 713-1669

Quesnons® HDSC Queshonsaneas wos

Discloimes
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TRANSLOAD AMERICA - SOLITUDE

332.01 100

MARCH 14, 2008

Sub-basin ACRES_2 HYD_GRP  Total Area for Hydrologic Soil Group
|Browns Wash 7 B
Browns Wash 8 B
'Browns Wash 240 B
Browns Wash 51 B
Browns Wash 115 B
Browns Wash 117 ‘B
Browns Wash 969 B
Browns Wash 441 ‘B
Browns Wash 152 B
Browns Wash 156 B
(Browns Wash 1 B
Browns Wash 491 B
Browns Wash 839 B
Browns Wash 414 B
Browns Wash 1178 B
|Browns Wash 3860 B
Browns Wash 367 - B .
Browns Wash 26 B .
Browns Wash 131 B
Browns Wash 55y B
Browns Wash 197). B .
Browns Wash 8111 "B .
Browns Wash 301]. ‘B
Browns Wash 0 B 10,927
Browns Wash 2003 C
'Browns Wash 1086 C
Browns Wash 122 C
'Browns Wash 884 C
Browns Wash 58 C
Browns Wash 25 C
Browns Wash 181 C
Browns Wash 2716 C
Browns Wash 1010 C
Browns Wash 950 C 9,035
Browns Wash 706
Browns Wash 563
Browns Wash 466
Browns Wash 665
Browns Wash 107
Browns Wash 429
Browns Wash 114
Browns Wash 161
Browns Wash 134
FBrowns Wash 34
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Chapter 2 Estimating Runoff Technical Release 55 /

Urban Hvdrology for Small Warersheds

Table 2-2d Runoff curve numbers for arid and semiand rangelands ¥/

]
Curve numbers for
~——————— Cover description —— -———— hydrologic soil group -—-——-
Hydrologic
Cover type condition 2/ AY B C D
Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85
Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48
Pinyon-juniper-——pinyon, juniper, or both; Poor R 75 85
grass understory. Fair 58 73
Good 41 61
Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70
Good 35 47 55
‘ Desert shrub—major plants include saltbush, Poor 63 77 85 38
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86
palo verde, mesquite, and cactus. Good 49 68 79 84

I Average runoff condition, and 1,, = 0.2S. For range in humid regions, use table 2-2c.
2 Poor: <30% ground cover (litter, grass, and brush overstory).

Fair: 30 to 70% ground cover.

Good- > 70% ground cover.
3 Curve numbers for group A have been developed only for desert shrub.

2-8 (210-V]-TR-55, Second Ed., June 19S6)
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Transload America - Solitude Landtill March 18, 2008
Brown’s Wash Hydrology
HEC-HMS Input

. Project No.:  332.01.100

Basin: Browns Drainage

Last Modified Dale: 18 March 2008

Last Modified Time: 21:19:05

Veirsion: 3.1.0

Unit System: English

Missing Flow To Zero: No

Enable Flow Ratlio: No

Allow Blending: No

Compute Local Flow At Junctions: No
End:

Subbasin: Subbasin-1
Canvas X: -665.4343807763407
Canvas Y: 748.6136783733828
Areq: 43.64

- Canopy: None
Surface: None

LossRate: SCS
Perceni Impervious Area: 0.0
Curve Number: 80

. Transform: SCS-

Lag: 390
Baseflow: None

Erosion: None
End:

Basin Schematic Properties:
Last View N: 5000.0
Last View S: -5000.0
Last View W: -5000.0
Last View E: 5000.0
Maximum View N: 5000.0
Maximum View S: -5000.0
Maximum View W: -5000.0
Maximum View E: 5000.0
Extent Method: Elemenis
Buffer: 0
Diaw Icons: Yes
Draw Icon Labels: Yes
Draw Gridlines: Yes
Draw Flow Direction: No
End:



/ / - 5
Tro o loed Américn

oA A

1T

F32 00157 s
Project: Browns Wash Simulation Run: Run 1 |

Start of Run: 01Jul2008, 00:00 Basin Model: Browns Dra
End of Run: 03Jul2008, 00:10 Meteorologic Model: Met 1
Compute Time: 18Mar2008, 15:19:11 Control Specifications: Control 1
Volume Units: IN
Hydrologic | Drainage Area |Peak Discharge| Time of Peak Volume
Element MI2 CES IN

(MI2) /( /\) (IN)

Subbasin-1 43.64 2704.8 \ 01Jul2008, 19:20 1.11
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Feature: Brown's Wash Capacity v v
Date: 10-Mar-08
A P R S n Q
Description (sf) {f) (sfif) (f/f) (cfs)
Section 1 v
0' freeboard 255 81 3.148 0.007 0.030 2276 v
1' freeboard 185 66 2.803 0.007 0.030 1528 ¢
2’ freeboard 131 50 2.620 0.007 0.030 1035 ¢
Section 2
0' freeboard 241 60 4.017 0.008 0.030 27_05 -
1" freeboard 189 51 3.706 0.008 0.030 2011 ‘-
2' freeboard 145 43 3.372 0.008 0.030 1448 7
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Row 11 Row 15

Row 19

Client: Transload America
Project: Solitude Landfill Permit Renewal
Feature: Brown's Wash Capacity
Date: 10-Mar-08
Stage A P R S n Q
(ft) (sf) (f) (sf/f) (f/f) (cfs)
Section 1 - Up-gradient from Northeast Corner
0 0 0 0.000 0.01 0.030 0
1 10.4 15.4 0.675 0.01 0.030 33
2 26.6 18.8 1.415 0.01 0.030 139
3 45.5 22.4 2.031 0.01 0.030 303
4 68.1 27.3 2.495 0.01 0.030 520
5 97.5 38.9 2.506 0.01 0.030 748
6 140.1 53.3 2.629 0.01 0.030 1109
7 197.9 68.9 2.872 0.01 0.030 1662
8 271 84.4 3.211 0.01 0.030 2451 __1
9 359.5 100 3.595 0.01 0.030 3506
10 464.9 121.3 3.833 0.01 0.030 4731
Section 2 - Down-gradient form Northeast Corner
0 0 0 0.000 0.01 0.030 0
1 141 19 0.742 0.01 0.030 51
2 35 24 1 1.452 0.01 0.030 199
3 60.4 29.2 2.068 0.01 0.030 436
4 92.4 36.9 2.504 0.01 0.030 757
5 129.3 413 3.131 0.01 0.030 1229
6 170.3 47.2 3.608 0.01 0.030 1780
7 219.1 56.5 3.878 0.01 0.030 2402__|
8 278.5 70.6 3.945 0.01 0.030 3089
9 354.4 89 3.982 0.01 0.030 3955
10 450.3 109.8 4.101 0.01 0.030 5125
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